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ABSTRACT
ENDURING IMPACT OFCHILDHOOD STRESSORS ON ADULT HEALTH:
TESTING PSYCHOLOGICAL AND BEHAVIORAL PATHWAYS
By
Tracy Keirns
University of New Hampshire, May, 2015

Stress and health has been a topic of interest among researchers in a variety of fields such
as medical sociology, psychology, public health, child abuse, and epidemiology. For decades this
research had largely been conducted in silos within each of the respective fields. In recent years,
these silos have started to diminish. Sociologists have begun to consider the accumulation of
stressors over the life course, including how serious childhood stressors (such as child abuse)
impact morbidity and mortality later in life. Using Wave I, Wave III and Wave IV data from the
National Longitudinal Study of Adolescent to Adult Health (Add Health), this dissertation adds
to this growing body of research by examining the relationships between childhood stressors,
later stress exposure, and health outcomes in young adulthood; and tests the mediating pathways
of psychological and behavioral coping mechanisms in addition to the moderating effects of
gender.
Findings indicated that higher levels of childhood stress were associated with higher
levels of adult stress; however, the relationship between childhood stress and adult physical
health was not mediated by stressors in adulthood. Additionally, the relationship between
xi

childhood stress and adult physical health (specifically, self-rated health and being over-weight
or obese) were, for the most part, not mediated by either depressive symptoms or poor health
behaviors. In other word, only direct effects of childhood stress on adult physical health were
evident. Lastly, the impact of childhood and adult stressors on depressive symptoms, substance
use, self-rated health and weight status differed by gender. Specifically, the effects of childhood
and adult stress on depressive symptoms, poor diet/exercise, self-rated health and adult weight
status were greater for women and the effects of childhood and adult stress on substance use
were greater for men.
This dissertation adds to the research examining both the proliferation and enduring
nature of childhood stress exposure as well as the literature exploring the pathways between
childhood stress and adult health. The broader policy and health implications include a continued
emphasis on the need to ameliorate abuse and neglect during childhood, interventions in
childhood, screening in young adulthood, early treatment intervention in adulthood, and greater
collaboration among researchers.

xii

INTRODUCTION
Stress and health have been a topic of interest among researchers in a variety of fields
such as medical sociology, psychology, public health, child abuse, and epidemiology. For
decades this research had largely been conducted in silos within each of the respective fields
with or without acknowledgement of research in other fields. In recent years, these silos have
begun to diminish. In particular, sociologists have begun to examine the effects of stressors in
interdisciplinary ways, such as considering the accumulation of stressors over the life course,
conceptualizing child abuse in all its forms as core early life stressors, examining the enduring
effects of stress exposure earlier in life on morbidity and mortality later in life, and the impact of
stress on physiological systems such as immune response and wear and tear at the cellular level.
With of all of the promising directions of this research, it is an exciting time to be researching
stress and health. Of course, with multiple streams of research comes a need to theoretically and
empirically tie them together. This study incorporates multiple well-supported findings in the
stress process and child abuse fields into an elaborated model in hopes of better understanding
the pathways from childhood adversity to adult health. Using the stress process, life course, and
fundamental cause frameworks, this study examines the relationship between proximal and distal
stressors and health outcomes in young adults and tests the mediating pathways of psychological
and behavioral coping mechanisms.
A substantial body of research has examined the relationship between social stressors and
mental health outcomes, such as psychological distress, affective disorders, and substance abuse
(Turner, Wheaton and Lloyd 1995; Pearlin et al. 1981; Horowitz 2002; Kessler and Zhao 1999;
Turner and Gil 2002; Kessler et al. 2005). Evidence of the relationship between stress exposure
1

and such outcomes is robust and extensively cited in the literature. Furthermore, research
comparing these relationships when considering individual domains of stressors (such as chronic
stressors or stressful life events or major lifetime trauma) and cumulative stressors (chronic
stressors and stressful life events and major lifetime trauma) has found that cumulative stressors
explain more of the variance in mental health than individual domains of stressors alone and
better account for observed status differences in mental health (Turner et al. 1995, Turner and
Avison 2003; Turner et al. 2013; Avison and Turner 1988). However, although there has been an
increase in research on stressors and physical health there has been no known research to date
(Thoits 2010) examining the influence of cumulative stressors on physical health as an outcome.
A clear understanding has developed in the field that “the total impact of stress depends
on the simultaneous consideration of multiple key sources of stress, and over significant periods
of time in lives” (Wheaton et al. 2013:316). Cumulative measures of stress typically include at
least three dimensions: life events; chronic stressors such as daily hassles, poverty, and role
strain; and major events or traumas (Turner and Avison 2003; Wheaton et al. 2013). Despite the
overwhelming evidence that cumulative stressors are more in line with the theoretical tenants of
the stress process and better predict outcomes, the majority of studies still examine the
stress/health relationship using a single dimension or category of stress (Wheaton et al. 2013).
An important piece of the current research is to determine whether a cumulative stress measure is
as good as or better at explaining the variance in physical health than individual domains of
stressors and if so, use this cumulative stress measure to further examine the possible mediators
of this relationship.
The life course perspective has also been useful in understanding the effects of stressors
over time as well as throughout the life course (Pearlin and Skaff 1996; Pearlin et al. 2005). As
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Wheaton and colleagues (2013) indicate, the nature of stress does not limit its effects to single
points in time. In a few instances, such as major life events like the death of a loved one, the
effects may be contained within a short time period, but for most forms of stress such as chronic
strains or trauma, the stressor has the potential to weave through the different stages of the life
course. The integration of the stress process theory and the life course perspective bring to the
forefront the developmental nature of stressors as well as the enduring effects of stressors
through stress proliferation (the process by which an initial stressor creates another subsequent
stressor).
The developmental nature of stressors suggests that particular types of stressors may be
more or less salient at different ages in the life course. For example, a job loss may not impact a
16 year old the same way it will a 40 year old and the death of parent may not impact a 40 year
old the same way it does a 16 year old. Therefore, the timing of stressors can be important in
understanding the enduring effects of stressors on well-being.
Some research examining the timing and proliferation of stressors has provided evidence
that early childhood adversity is linked to adult health in numerous ways. For example, research
that examined the link between Adverse Childhood Experiences (ACE) and a variety of health
and social problems and found strong and consistent evidence that early trauma is related to an
increased risk of future health and social problems (CDC, http://www.cdc.gov/ace/findings.htm,
2013). Although this dissertation does not directly test the proliferation of stressors, or utilize the
original ACEs measure, it does address how stressors during childhood and young adulthood
may have cumulative effects over time. Specifically, this study examines how cumulative
stressors before the age of 18 are related to adult physical health both directly and indirectly
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through more proximal stressors that may be related to both earlier stress exposure and adult
health.
Similar to the robust relationship between stress exposure and mental health, a strong
relationship between stressors and physical health has also been noted, although few studies have
examined this relationship from a stress and life course perspective and the mechanisms through
which the early stress affects later physical health are not well understood. There are several
promising pathways, however, suggested by the literature. One involves physiological changes at
the neurological and cellular levels that occur for those experiencing chronic and persistent stress
that in turn result in poor physical health outcomes. Another possibility is a psychological
pathway between stressors and physical health, whereby mental health outcomes of stressors in
turn contribute to poor physical health. And lastly, behavioral pathways, which involve the
adoption of risk behaviors that lead to poor physical health, such as smoking, drinking or poor
diets as a coping mechanism. The current research examines two of these possible pathways
between early life stress and later physical health: one involving psychological distress
(depressive symptoms) and the other addressing behavioral mechanisms (substance use, diet, and
exercise) as mediators of the association. Finally, the moderating effects of particular social
statuses and personal characteristics have been addressed in a variety of studies. For example, it
has been argued that the relationship between stress and mental and physical health outcomes is
moderated by sex, with women more likely to experience internalizing outcomes (such as
depression or anxiety) in response to stress exposure, while men are more likely to experience
externalizing outcomes, such as aggressive behaviors and substance use. Additionally, women
are more likely to live longer, yet they have more chronic health conditions and higher counts of
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physical limitations than men (Verbrugge 1989). Therefore, this research examines whether sex
moderates the various pathways between stressors and physical health.
Given the rich background of stress research, this dissertation builds upon existing
literature by assessing the effects of a comprehensive array of stressors on individuals’ health
across the life course. In Chapter I, I review this existing research in depth, and outline the
research questions to be addressed in the current study. In Chapter II, I summarize the
methodological approach of this dissertation, before presenting results in Chapter III. In Chapter
IV, I contextualize the findings of this work within the broader research literature and discuss the
implications of the results for public health and sociological fields.

5

I. BACKGROUND
Theory
This research attempts to interweave three overlapping theoretical perspectives in order
to better understand health disparities in adulthood generally and the impact of childhood
stressors and mediating pathways on health disparities in particular. The stress process and
fundamental cause theories address health disparities in two distinct but related ways. Stress
process argues that individuals’ social location places them at risk for increased exposure to
stressors, and along with differential access to personal resources and coping mechanisms, this
accounts for much of the gender, race, and SES disparities in physical health (Pearlin 1989).
Link and Phelan (1995) argue there are fundamental causes to disease, such as socioeconomic
status (SES), that erode access to resources and knowledge necessary to avoid risks and these
risk factors account for disparities in health. Additionally, both of these theories are consistent
with a life course perspective that emphasizes the importance of age-related or developmental
process over time.
Stress Process
The Stress Process framework was developed to bring together three constructs:
stressors, processes that moderate or buffer the effects of stress, and the biological, behavioral,
and mental manifestations of stress (Pearlin et al. 1981). The purpose of the framework was to
examine the overall picture of the “manner in which the various components of stress are
interconnected to form a process” (Pearlin et al. 1981:337). Over three decades later, the research
into the stress process has come full circle: beginning with Pearlin and his colleagues’ call to
integrate the processes of stress so as to fully understand its impact, the ensuing decades brought
years of empirical research examining the stress process as a fully elaborated model, with
6

increasing specificity in sources or outcomes of stress, before recently returning to a call for
research to reintegrate the sources of stress to examine the full impact of all sources of stress in
people’s lives (Wheaton et al. 2013).
The fundamental principles of the stress process posit that stressful events and, to an even
greater degree, the presence of chronic or ongoing stressors will proliferate and intensify, that
moderating resources such as social support and coping mechanisms can be utilized to alleviate
the impact of stressors on their life, and lastly these stressors can manifest in physiological,
biological, or psychological ways (Pearlin et al. 1981). However, unlike early stress models
developed with biological or engineering systems in mind (Wheaton et al. 2013) the stress
process model includes context and social location as important components to understanding the
mechanisms through which this process operates.
Exposure and vulnerability to stressors is determined by ones’ location in the social
structure (Turner et al. 1995). Not only do social statuses (i.e., gender, race, and income)
determine the level of exposure to stressors, but at the same time there is patterned variation in
the manifestations of stress by status. For example, Turner, Wheaton, and Lloyd (1995) found
that women and those with low SES were exposed to more stressors, but also that women were
more vulnerable to depression when stressors are held constant. In fact, each of the components
in the stress process: stressors, moderators (resources and coping mechanisms), and
manifestations of stress, is patterned by ones social location.
Patterned variations in stress exposure and vulnerability are typically assumed to be due
to the patterned nature of resources that act as buffers and/or pathways to manifestations of
stress, such that not all people who experience the same stressors will have the same outcomes.
A considerable literature has shown that resources such as social support, coping, and self-
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concept can both mediate and moderate the relationship between stressors and manifestations of
stress (Pearlin and Bierman 2013). For example, resources that act as mediators may have
strengthened or weakened in the presence of stressors, which in turn may produce independent
effects on the outcome. These mediators act as a pathway through which the effects of stressors
are exhibited on the outcome. On the other hand, these same resources can act as moderators to
the relationship between stressor and outcome such that they change the direction or intensity of
relationship and do not directly influence the outcome (such as depression or substance use).
Over the last two decades the stress process framework has drawn upon the life course
perspective to understand the effects of stressors over time and through the life course (Pearlin
and Skaff 1996; Pearlin et al. 2005). Especially useful in understanding the long-term effects of
stressors is the concept of stress proliferation. Stress proliferation describes the process by which
an initial stressor leads to secondary stress. For example, a job loss as the primary stressor may
lead to additional stressors such as relationship conflict and financial strains. In turn secondary
stressors can lead to further tertiary stressors. For example the financial strain leads to eviction or
foreclosure of a home, or the relationship conflict leads to a divorce. Stress proliferation can
continue indefinitely with detrimental effects.
Fundamental Cause Model
In 1995, Link and Phelan first argued that social conditions such as SES, gender and race
are fundamental causes of disease because these fundamental causes are core determinants of
access to resources such as “money, knowledge, power, prestige and the kinds of interpersonal
resources embodied in the concepts of social support and social network” (1995:87). They go on
to argue, that although this perspective evaluates risk factors as pathways between social
conditions and health that it is important to remain focused on the initial social condition rather
8

than trying to “fix” the intervening risk factors. They argue that the effects of a “fundamental”
cause of disease cannot be eliminated simply by addressing the pathway. In fact, Link and
Phelan (1995) found that even with the elimination of particular risk factors, those with access to
fewer resources would continue to disproportionately experience disease, in other words,
fundamental causes put individuals “at risk of risks” (1995:85).
Drawing on the concept of a fundamental cause of disease, cumulative (dis)advantage
theorists argue that over the life course, those with access to resources continue to accumulate
additional resources, while those with fewer resources are not only less likely to obtain new
resources but over time the resources they do have will erode. This theory suggests that
differences in health will often widen throughout the life course, such that those in more
privileged positions will become increasingly advantaged relative to those with less (Geronimus
et al. 2006; House 2002; House, Lantz, and Herd 2005; Miech and Shanahan 2000; Walsemann,
Gee, and Geronimus, 2009; Pappas et al. 1993).
Life Course Perspective
The life course perspective argues for the importance of examining social phenomena
with a lens focused on social pathways, trajectories and transitions, and turning points
throughout the life course using a developmental framework (Elder, Johnson, and Crosnoe
2003). The use of life course perspectives with the study of stress processes is a symbiotic
partnership examining the importance of the social nature of stressors, their mediators and
moderators, and outcomes, along with how all three of those components change over the life
course (Pearlin and Skaff 1996; Pearlin et al. 2005; Turner and Schieman 2008). The life course
perspective is not considered a unified theory as much as it is a set of ideas and approaches that
can be used in conjunction with other theories (Turner and Schieman 2008).
9

Integrating the stress process with a life course perspective, Pearlin et al. (2005) focused
on a conceptual framework to address what might account for the gap between early life traumas
and adult health. They argued that early life traumas and later life health are connected through
stress proliferation, or secondary stressors that are in turn related to health outcomes.
Additionally they noted ill-timed transitions and disruptions to the life course also exposed one
to secondary stressors within or external to the life domain of the primary stressor. While the
approach by Pearlin and colleagues (2005) argued that the stressors themselves were the link
between status differentiation and health disparities, the current study expands on those ideas and
hypothesizes that the psychological and behavioral outcomes of primary, secondary and/or
proliferated stressors are also links in the pathway between early life stressors and later physical
health.
Review of the Literature
Health disparities are commonly noted along lines of class, gender and racial and ethnic
identification. Additionally, stressors have long been identified as social in nature, exposure to
which corresponds to location in these same social statuses (Pearlin 1989). However, the extent
of research by sociologists examining the relationship between stressors and physical health
pales in comparison to that focused on the relationship between stressors and mental health and,
as a result, there are still unanswered questions about the relationship between stress and
physical health over the life course. Furthermore, in the last decade the increase in research
examining the stress process through a life course perspective has fueled interest in
understanding how early childhood stress is connected to adult mental and physical health.

10

Early Life Stressors and Adult Health
Stressors can be conceptualized in many ways: structural constraints such as low family
socioeconomic status, dangerous neighborhood environment, and poor education; loss such as
the loss of a parent, sibling or other close friend or family member; or trauma such as physical,
emotional, and/or sexual abuse. These stressors have been explored in relation to adult outcomes
in health, both mental and physical, and with and without the inclusion of potential mediators
and moderators. Typically these stressful experiences in childhood are examined independently
of each other (Hill et al. 2010); that is, by focusing only on structural constraints (chronic
stressors) or loss (life events) or traumas (abuse or neglect) with few exceptions (Umberson et al.
2014).
Research considering the effects of structural constraints on adult health has found
socioeconomic status (SES) in childhood and adulthood, educational attainment, occupation,
neighborhood environment, and a variety of other familial factors all relate directly or indirectly
to adult health (Pearlin et al. 2005). Numerous studies show that SES is negatively associated
with mental health, such that lower SES is associated with higher depressive symptoms
(Mirowsky and Ross 1986). Those with lower SES (or other individual components of SES such
as education, income or occupation) are more likely to have higher levels of distress at any level
of stress and, as stressors increase, distress levels increase at a steeper rate among low SES
groups than among those with higher SES (Eaton, Muntaner, and Sapag 2010; Miech and
Shanahan 2000).
When financial strains are examined, many studies find that chronicity and timing of
financial hardships matter. Chronic poverty is shown to have more adverse effects on mental
health than intermittent poverty (McLeod and Shanahan 1996; Kahn and Pearlin 2002). At the

11

same time, Lantz and colleagues (2005) found that more proximal financial stressors increased
functional limitations and the more distal stressors were no longer predictive net of proximal
financial stress. The same pattern was seen with regard to self-rated health: when both proximal
and distal measures of financial and parental stress were included in the model, it was the more
proximal measure that was related to fair or poor self-rated health. Lantz and colleagues (2005)
conclude that exposure to negative life events and other chronic stressors differ by SES. Some
types of stress and life events were predictive of general physical health outcomes, with more
proximate measures of stress generally more powerful in predicting subsequent health outcomes.
Stressors did not mediate the relationship between SES and self-rated health.
Over the life course, the accumulation of (dis)advantage results in a significant
divergence in distress; that is, those with lower SES will experience a slower decline of distress
moving from young adulthood to middle age. They will have an inflection point (where distress
starts to increase again) at a younger age, and they will have a steeper rise of distress in their
later years, all while having greater distress scores throughout life (Meich and Shanahan 2000).
House and colleagues (1994) found that higher SES persons experienced health problems later in
life than those with lower SES. In fact, the differences in health by age were minimal at early
adulthood and widened through middle age and do not converge again until late in life.
SES is the largest predictor of morbidity, disabilities, and mortality (House 2002; House
et al. 1994; Ross and Wu 1995; Pappas et al. 1993). House (2002) suggests that access to
medical care is not alone a reason, neither are health behaviors such as smoking, exercise and
consumption of food and alcohol, which showed only a modest relationship between SES and
mortality and morbidity (Lantz et al. 1998; Lantz et al. 2001). In fact, they found that SES is
related to, and influenced by, a person’s exposure to psychosocial risk factors such as those
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highlighted in the stress process as well as physical risk factors. They conclude, as Link and
Phelan (1995) do, that SES is a fundamental cause of disease and that even over time as risk
factors and diseases change (e.g. smoking, AIDS) those with low SES will be disproportionately
affected by morbidity.
Similarly, research examining the effects of childhood loss on adult health find childhood
parental divorce is significantly related to adult psychological outcomes such as depressive
symptoms (McLeod 1991), substance use, and psychiatric disorders (see Mcleod and Almazan
2003 for review). The relationship between divorce in childhood and adult health is complex,
however, with some research showing that the age of the child at the divorce, the gender of the
child, and the level of conflict before and after the divorce all impact adult health (Mcleod and
Almazan 2003).
Additionally, parental divorce can be a strong predictor of economic hardship which in
and of itself is a stressor that, when occurs in childhood, can have long-term effects on adult
well-being. In fact, the evidence suggests that the divorce may act as a marker to other
mechanisms connecting childhood adversity to adult health (McLeod and Almazan 2003).
Parental death is also shown to predict depressive symptoms and anxiety in adulthood (McLeod
1991). Like divorce, parental death affects adult health in complex ways and may also be a
marker for the circumstances that occur after the death such as financial hardship and disruptions
to continuity of care (McLeod and Almazan 2003).
And lastly, research that examines the effects of abuse on later life health finds strong
relationships between childhood maltreatment and adult health. Typically, these studies measure
maltreatment in various combinations of physical, sexual, and emotional abuse, and physical and
emotional neglect. Health is measured as either physical or mental health. There are many
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studies on the deleterious effects of maltreatment in childhood on adult mental and physical
health (Felitti et al. 1998; Walker et al. 1999; Edwards et al. 2003; Kaplow and Widom 2007;
Moeller, Bachmann, and Moeller 1993; see Arnow 2004 for review). For example, childhood
maltreatment was related to inflammation (Danese et al. 2007), metabolic syndrome (Lee,
Tsenkova, and Carr 2014), poor overall health (Min et al. 2013; Walker et al. 1999; Bonomi et
al. 2008; Chartier, Walker, and Naimark 2007), poor self-rated health (Min et al. 2013; Bonomi
et al. 2008; Moeller et al. 1998; Chartier et al. 2007), increased poor health behaviors (Min et al.
2013; Walker et al. 1999), chronic pain (Chartier et al. 2007), functional disability (Chartier et al.
2007; Walker et al. 1999), anxiety (Kaplow and Widom 2007), depression (Min et al. 2013;
Kaplow and Widom 2007; Edwards et al. 2003), and post-traumatic stress disorder (Lang et al.
2008), as well as higher health care utilization (Chartier et al. 2007; see Arnow 2004 for review).
Research has linked physical abuse in childhood to physical health problems in
adulthood, even when examined separately from other forms of maltreatment, such as sexual
abuse or neglect. This literature suggests a higher risk for cardiovascular disease (FullerThompson, Brennenstuhl, and Frank 2010), high blood pressure (Springer et al. 2007),
gastrointestinal issues and ulcers (Goodwin et al. 2003; Springer et al. 2007; Springer 2009),
migraines (Goodwin et al. 2003), respiratory issues (Springer et al. 2007; Springer 2009), and
medical diagnoses and symptoms (Springer et al. 2007; Springer 2009). Additionally, the longterm negative mental health outcomes of childhood physical abuse have been well established
and include depression (Springer et al. 2007), anxiety (ibid.), anger (ibid.), and post-traumatic
stress disorder (Hill et al. 2010).
Beginning with the work of Turner and colleagues (1995), a consensus has formed that a
cumulative measure of stress is necessary in order to adequately capture the full extent of stress
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exposure on well-being. When cumulative measures of stress were included, they typically
explained a much higher proportion of variance in mental health outcomes (Turner et al. 1995,
Turner and Avison 2003; Turner and Lloyd 1999; Turner et al. 2013; Avison and Turner 1988)
and more disparity in mental health outcomes across gender, SES, and marital status (Turner et
al. 1995).
Clearly, the literature supports the claim that single sources of stress are consistently
related to mental and physical health. Research examining the effects of stressors on physical
outcomes is increasing, and some research considers multiple sources of stress to evaluate adult
stressors on adult health (Lantz et al. 2005; House et al. 1994). However, the research examining
this relationship over the life course, specifically the role of early childhood stress and its effect
on adult health, is often still limited to single sources of stress, such as child abuse (physical
and/or emotional) and neglect (Springer et al. 2007; Lee et al. 2014; Felitti et al. 1998;
Greenfield 2010; Arnow 2004). Therefore, given the importance of including multiple sources of
stress when examining health outcomes, the current research examines the individual and
combined effects of childhood stressors on adult physical health.
Pathways Linking Childhood Adversity to Adult Health
While many studies have found a relationship between childhood stressors and health
(both physical and mental), there has been a growing interest by researchers to understand how
childhood stressors influence adult health (Pearlin et al. 2005). There are many theoretical
pathways linking childhood adversity to adult physical health including (1) behavioral pathways,
through the development of poor health behaviors in both childhood and adulthood (Pearlin et al.
2005), (2) Psychological pathways, through the development of mental health problems such as
depression, anxiety, and anger (Kendall-Tackett 2002), and (3) physiological pathways, through
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structural changes in the brain or shifts in stress hormone production and reception (Kaufman
and Charney 2001; Carpenter et al. 2007).
Behavioral pathways are a promising venture: research has found strong relationships
between stressors and poor health behaviors as well as between poor health behaviors and health
outcomes. According to the stress process model, responses to stress are often determined by
differential coping mechanisms. One type of coping response includes behavioral coping, such as
smoking, drinking, drug use, or overeating. These behaviors can offer short-term relief from
stressors, but have long-term negative effects on physical health (Felitti et al. 1998). As such, I
expect that poor health behaviors, such as smoking, drinking, diet, and physical activity, will
have a direct relationship with negative health outcomes examined in this study (e.g.,
hypertension, obesity, and self-rated health) (Chartier, Walker, and Naimark 2009; Lantz et al.
2001; Kendall-Tackett 2000; Horowitz et al. 2001; Min et al. 2013).
Sociological and public health research remains divided on the significance of poor
health behaviors as a mediator in the relationship between SES and morbidity/mortality. On the
one hand, limited sociological research has found that these behaviors play only a minor role in
the SES/health relationship (Lantz et al. 2001; Lantz et al. 1998; Pearlin et al. 2005). On the
other hand, public health literature more often considers poor health behaviors as an explanation
of the relationship between childhood abuse and adult physical health (Chartier et al. 2009;
Kendall-Tackett 2002; Lee et al. 2014).
In studies that specifically examine the mediating pathway of poor health behaviors
between a variety of stressors and a variety of physical health outcomes, many have found that
poor health behaviors only modestly attenuate the relationship. The exception is Dong and
colleagues (2003) who found that drinking, drug use and risky sexual behavior accounted for up
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to 50% of the relationship between a composite measure of childhood adversity and liver
disease.
Some studies consider obesity a mediator in the relationship between childhood abuse
and adult physical health, rather than an outcome (Springer 2009; Chartier et al. 2009; Lantz et
al. 2001). Here, I suggest that obesity in and of itself is not a poor health behavior as much as it
is a result of health behaviors such as poor diet and sedentary lifestyles. In fact, research has
shown that regular exercise regardless of obesity or weight loss was a stronger predictor of later
life health outcomes than obesity (Ferraro and Kelley-Moore 2003). Therefore, this study
assumes the temporal ordering of this pathway is from stressors, to health behaviors, to obesity
as one potential outcome.
Findings from the sociological and public health literatures are inconclusive on the role
of poor health behaviors in explaining the links between childhood adversity and young adult
health. The present research attempts to help clarify this issue by conceptualizing adversity with
a composite measure of stress that encompasses multiple sources, including financial strains,
abuse, and other eventful and chronic stressors during childhood. By including a constellation of
stressors, temporally-ordered poor health behaviors and age-specific health outcomes, this
research seeks to shed light on the potential mediating role of poor health behaviors in the
childhood stress—adult health relationship.
The call to examine mental health as a potential pathway in the relationship between
childhood abuse and adult physical health has been made repeatedly (Springer et al. 2007;
Tennant 1999), and the few studies that have taken up this challenge had promising findings
(Lang et al. 2008; Springer 2009; Min et al. 2013). Some variation of mental health is
consistently found in the literature as an outcome of childhood maltreatment or other childhood
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adversity such as panic attacks, generalized anxiety disorder, major depression (Goodwin et al.
2003; Chartier et al. 2009), alcohol or substance use (Goodwin et al. 2003), depressive symptoms
(Springer 2009), and anxiety or anger (Springer 2009). Furthermore, depression or depressive
symptoms are one of the most commonly researched outcomes of stressors (Turner et al. 1995;
Pearlin et al. 1981; Horowitz 2002; Kendall-Tackett 2002).
Importantly, House (2002) states that “Health is a broad state of human functioning and
well-being in which mental and physical health are inextricably intertwined” (2002:126). Indeed,
research shows depression is associated with chronic pain risk (Gureje et al. 2008), suppression
of the immune system through high cortisol levels (Kendall-Tackett 2000), hypertension
(Davidson et al. 2000) and heart disease (Tennant 1999). Depression also affects exercise habits,
diet, smoking, and sleep practices, all of which can have a detrimental effect on health (Allgower
et al. 2001; Penninx et al. 2013). In fact, in their meta-analysis of the effects of depression on
health Penninx and colleagues (2013) summarized longitudinal studies examining the health
effects of depression and found increased risk of heart disease, stroke, diabetes, and obesity
among others.
While the research in the clinical field is promising, at this time no sociological research
has examined depressive symptoms as a mediator rather than an outcome when examining the
effects of stress on health. However, in the last decade researchers in public health and child
abuse have increasingly examined the possibility of mental health as a mediator between
childhood maltreatment and adult physical health (Min et al. 2013; Chartier et al. 2009; SachsEricsson et al. 2005; Springer 2009; Lang et al. 2008). Min and colleagues (2013), for example,
examined multiple mediating pathways between childhood maltreatment and adult physical
health, including via poor health behaviors, adverse life events, and psychological distress on
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self-rated health and medical diagnoses. They found that psychological distress and adverse life
events mediated the relationship between maltreatment and self-rated health while only adverse
life events mediated the relationship between maltreatment and chronic medical conditions.
Although they found no support that poor health behaviors mediated these relationships, it may
be due to the limited sample of low income, disadvantaged women. These results were contrary
to other research (Chartier et al. 2009; Sachs-Ericsson et al. 2005) and may be the result of a
female-only sample. Consistent with some past research (Aneshensel, Rutter, and Lachenbruch
1991), it is possible that men are more likely to respond to stress with poor health behaviors,
such as alcohol use, than are women.
Lang and colleagues (2008) examined post-traumatic stress disorder (PTSD) as a
potential mediator in the relationship between childhood maltreatment and women’s health. They
found that, similar to studies examining the trauma-health connection among veteran samples,
the childhood maltreatment-adult health relationship was largely mediated by PTSD.
Springer (2009) set out to identify very specific pathways between childhood physical
abuse and three mid-life negative health outcomes. She explicitly examined only one possible
childhood stress domain (physical abuse) in order to determine whether the relationships with
multiple outcomes were the result of multiple adversities as opposed to multiple mechanisms.
Pathways examined included poor health behaviors, mental health, cognition, and social
relationships. Springer (2009) found that only mental health and poor health behaviors attenuated
the relationship between early life trauma and a composite index of health diagnoses, and only
smoking attenuated the relationship with bronchitis/emphysema with very small reductions in
ulcers when accounting for smoking and depressive symptoms. In fact, Springer (2009) argued,
“examining sole outcomes or mechanisms by which abuse affects later health underestimates its
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influence” (2009:145). This highlights the way mental health, very commonly treated as an
outcome in the stress process, serves as an additional pathway to negative physical health.
Springer (2009) found depression was a strong mediator of the relationship between abuse and
both the composite index of health diagnosis and for an ulcer diagnosis. Anger and anxiety did
not mediate any of the relationships, and Springer (2009) concluded, “depression in particular –
may be partly responsible for the long-term physical health effects of childhood physical abuse”
(2009:145).
The literature on stress and child abuse is increasingly focused on physiological pathways
between childhood stressors and adult health. The research into these pathways has been most
prominently featured in the neuroscience literature with little attention in the social sciences until
recently (Kendall-Tackett 2000). Physiological pathways cannot be addressed in the current
research but research suggests they are an important process and are likely to co-occur with both
the psychological and behavioral pathways being assessed in the current study (Shonkoff and
Garner 2012).
Young Adult Health
Adolescence, young adulthood and early adulthood offer a unique opportunity to address
the developmental life course, and the effects of its associated transitions, on health. There was a
time as recently as 1970 when those in their late teens and early twenties were finding stability
through the transition into adult roles of marriage and family. However, as a result of more
delayed marriage and childbearing, the time from late teens to mid-twenties is defined as
emerging adulthood – a time filled with many changes and volatility (Arnett 2000). Decisions
and transitions related to education and employment and the development of relationships and
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worldviews are usually established by the late twenties, often with lifetime ramifications (Arnett
2000).
There is only a moderate amount of research on the status of adolescent physical health
(Park et al. 2014), considerably less on the health of young adults between 18 and 24 (Park et al.
2014), and even less research on the transition to adulthood between 25 and 34. By most
standards, young adults are healthy; in fact nearly all young adults report excellent, very good, or
good health (95.4%) (Park et al. 2014). However, rates of hypertension diagnoses increase
steadily from adolescence through early adulthood even while remaining relatively low; 7.1%
have been told they have hypertension between 18 and 24, 11.4% are hypertensive between 25
and 29, and 13.7% between 30 and 34. Additionally, during this transition period from
adolescent to adulthood, being overweight or obese increases between each age category until 35
to 39 where weight begins to level off and begins to decline in older adulthood. For those
between the ages of 25 and 29, 33.6% are overweight and 23.4% are obese and for 30 to 34 year
olds 34.4% are overweight and 28.2% are obese (CDC BRFSS online cross tabulations).
A small portion of those between the ages of 18 and 24 drink heavily (11.1% of men and
8.6% of women) and this percentage drops slightly among those aged 25 to 29 (10.5% of men vs.
7.3% of women) and again between 30 and 34 (8.8% of men versus 5.3% of women). Although
there is little gender difference in substance use during adolescence that gap widens throughout
the transition to adulthood (Park et al. 2014).
Overall, after the initial emergence into adulthood, adults’ health statuses begin to
stabilize. At this age (26 – 32) the majority of educational and employment transitions have
occurred and family and relationship transitions may be occurring. This study examines the
health statuses of adults as they transition out of “young adulthood” and into “adulthood”.

21

Self-rated health is one of the most robust, reliable, and valid measures of subjective
health (Idler and Benyamini 1997; Schnittker and Bacak 2014). In Idler and Benyamini’s (1997)
review of twenty-seven community studies assessing the relationship between self-rated health
and mortality, they found self-rated health to be an “independent predictor of mortality in nearly
all of the studies” (Idler and Benyamini 1997:21). Since 1997, Schnittker and Bacak (2014) have
found an increasing predictive validity of self-related health despite increased medicalization or
fears of an over-diagnosed public.
When considering the multiple ways people evaluate their health, personal characteristics
are likely to play a role. One’s evaluation of their overall health may be biased by the presence or
absence of depressive symptoms – those who are more depressed are more likely to have a
negative impression of their overall health (Jylhä 2009). While there is a considerable amount of
research on the impact of depression on self-rated health in elderly populations, there is far less
among young adults. However, Schnittker (2005) examined the underpinnings of self-rated
health and its continued validity over the life course, and found that over time people’s notions
of “health” changed. In fact the “correspondence between depressive symptoms and self-rated
health increases precipitously with age” (Schnittker 2005:414) suggesting that depressive
symptoms are less likely to play a role in one’s self-rated health while young, but with age, play
a stronger role.
Age-related differences in the assessment or interpretation of self-rated health are
important to consider. According to Jylhä (2009), people use reference group comparisons when
rating their own subjective health. Since young people are less likely to have serious health
conditions, they tend to rate their own subjective health relative to this healthy ideal. In contrast,
since older people have a higher expectation for serious health conditions, they tend to provide

22

higher personal subjective ratings (Jylhä 2009). For example, a 30 year old with joint pain may
rate their health as fair as compared to their peers, while a 70 year old with joint pain may rate
their health as very good as compared to their peers. Consistent with this idea, studies find that
older people typically rate their health as better than younger people (Jylhä 2009).
The age range of the sample for this particular study is 26-32, a time in the life course
when chronic conditions are unlikely to have fully developed. However, research on the
pathways of disease has noted that the body begins to develop risk factors to disease long before
the disease itself is diagnosed (Steptoe and Kivimäki 2013). Of particular importance in the
measurement of self-rated health is the likelihood that subjective assessments involve the
recognition of bodily sensations that may be related to underlying physiological processes in the
immune system. Inflammatory processes, for example, may be related to the development of
later life morbidity in the form of cardiovascular disease, diabetes, cancer and Alzheimer’s
disease (Jylhä 2009).
Researchers in the medical and public health fields have increasingly examined risk
factors for two common inter-related chronic diseases: heart disease and diabetes (Steptoe and
Kivimäki 2013). A great deal of research has indicated obesity and hypertension are risk factors
for these diseases (Steptoe and Kivimäki 2013). In fact, in their meta-analysis of the relationship
between stress and cardiovascular disease, Steptoe and Kivimäki (2013) stated “these findings
support the status of stress as a causal risk factor for [coronary heart disease] CHD” (2013:340).
They discussed the disease process for CHD, indicating that this process starts early in life and
develops over the life course, and is mediated by biological changes such as inflammatory
processes, or major risk factors that include obesity and hypertension. Therefore, using the life
course perspective and fundamental cause framework, the present study of young adults focuses
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on risk factors to later morbidity as outcomes of stress (obesity, hypertension, and self-rated
health) as indicators of physical health instead of the diseases themselves.
Gender as a Moderator
A considerable amount of research has shown that gender often interacts with the stress
process at many levels. Therefore, this research would not be complete without considering
gender as a potential moderator of the relationships between stressors, later life coping
mechanisms (both behavioral and psychological) and physical health outcomes.
Early stress theory research focused on single outcomes, but, in reality, not every person
reacts to stress in the same way (Aneshensel et al. 1991). This is especially visible in the ways
that men and women experience and react to stress. Men have been found to more often react to
stress with externalizing behaviors such as substance abuse, delinquency or aggression, while
women are more likely to react with internalizing behaviors such as depression or anxiety
disorders (Aneshensel et al. 1991; Horowitz 2002; Van Gundy 2002; Hoffman and Su 1998;
Turner and Gil 2002).
According to Nolen-Hoeksema (2001; see also Kessler and Zhao 1999; Kessler et al.
2005; Rosenfield and Mouzon 2013; Pearlin 1989), greater depression among women begins to
become evident during adolescence with the onset of puberty. By the age of thirteen, girls and
boys begin to diverge with respect to rates of depression and the gap evident by middle
adolescence remains through adulthood. Nolen-Hoeksema (2001) stated that “even when women
and men experience the same stressors, women may be more likely than men to develop
depression because of gender differences in biological responses to stressors, self-concepts, or
coping styles” (2001:173).
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Substance use is considered an externalizing behavior and has been found to be more
prevalent among men (Kessler and Zhao 1999; Turner and Gil 2002; Kessler et al. 2005) and
boys begin to exhibit higher levels of aggressive and anti-social behaviors at young ages
(Rosenfield and Smith 2010). It has been suggested that men may exhibit more externalizing
behaviors than women because of gender differences in the nature of their social relationships.
Research by Turner and Turner (1999), for example, has found that men are more independent in
their relationships than are women, while women have higher levels of emotional resilience and
empathy. Furthermore, research suggests that extreme levels of independence in relationships
and low levels of empathy are related to higher levels of externalizing behaviors such as
substance abuse or anti-social behavior (Rosenfield 2010).
Coping is considered “the behavioral or cognitive response” to exposure of primary
and/or secondary stressors (Pearlin and Bierman 2013:330). Coping styles often vary by social
status or stressor context, and may buffer or exacerbate the impact of stressors. For instance,
Howerton and Van Gundy (2009) examined the impact of gendered coping styles on depressed
mood among young adults in Miami-Dade County, Florida. They found young women were
more likely to rely on emotion- and avoidance-focused coping strategies than young men but that
there was no difference in use of problem-focused coping strategies. Emotion-focused coping
had differential effects on depressed mood by gender (helped girls, hurt boys) while avoidancefocused strategies were negatively and problem-focused were positively related to depressed
mood.
In terms of physical health, men have higher mortality rates, higher rates of heart disease,
COPD, ulcers, and cancer (see Link and Phelan 1995 for review). However, when all things are
considered equal, women have worse health; even though women have lower mortality rates than
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men, they have more acute illnesses, chronic conditions, and more serious functional limitations
than men (Verbrugge 1989; Read and Gorman 2006). Read and Gorman (2006) found that
women fared better on self-rated health after controlling for SES despite the fact that they had
more functional limitations. This morbidity/mortality conundrum was explained by Verbrugge
(1989) who showed that men report more risk factors such as smoking and hazardous work
conditions that contribute to serious physical health problems while women report higher stress
and unemployment, risk factors most strongly linked to distress and physically limiting
conditions. So while women report more chronic conditions, these conditions tend to be nonfatal;
men have fewer conditions, but experience more fatal conditions.
In summary, gender may condition the stress process in a number of ways. The types of
stressors that men and women experience are often different (Turner et al. 1995; Rosenfield and
Mouzon 2014), how men and women react to stressors can differ (Rosenfield and Mouzon 2014;
Nolen-Hoeksema 2001; Pearlin and Bierman 2013; Howerton and Van Gundy 2009), and the
physical and mental consequences of stress can manifest differently for men and women
(Verbrugge 1989; Read and Gorman 2006; Aneshensel et al. 1991; Horowitz 2002; Hoffman and
Su 1998; Turner and Gil 2002).
Conceptualization
Stress research has disproportionately focused on mental health as opposed to physical
health outcomes of stressors and generally focuses on only one outcome, most often depression.
In doing so, past research may have underestimated the overall effects of stress on well-being.
These patterns in stress process research coupled with findings in child maltreatment literatures
highlighting both the enduring effects of childhood stressors and evidence of poor health
behaviors and depressive symptoms as potential mediators to adult physical health, suggest
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fruitful avenues for investigation. The present research seeks to elaborate on the productive work
of stress process researchers and that of child maltreatment scholars by considering the effects of
stress beyond emotional and behavior problems to that of physical health manifestations.
The long-term effects of stressors among adults, particularly acute stressors appear to
diminish over time; however the findings on this are inconsistent. For instance, Tennant (2002)
suggested that more recent stressors were stronger predictors of depressive symptoms, while Hill
and colleagues (2010) suggested childhood stressors had an enduring effect on depression and a
sensitizing effect on later stressors. Lastly, Kessler (1997) suggested that it depends; there may
be a window of risk for the onset of depression as a result of stress and this window may vary
depending on the type of event and age of occurrence. Given this mixed evidence and remaining
questions, this research includes both stressors that occur prior to adulthood (before age 18) and
those that occur more proximally (past year) to the measures of poor health behaviors,
depression and physical health.
Very little research has examined the effects of cumulative stressors on adult physical
health; that is, not just stressors related to structural constraints or losses or traumas but instead
constraints and losses and traumas combined. Cumulative indices of stress have repeatedly been
shown to be better predictors of mental health outcomes than life events, chronic strains, or
traumas when measured individually. There is, therefore, reason to believe that cumulative
stressors may also be an important determinant of physical health.
Using a nationally representative sample, this study attempts to add to both the
sociological stress literature and the public health knowledge base to provide a better
understanding of stress processes that affect physical health in young adulthood. More
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importantly, this work will help clarify the early social processes that are likely to affect health
across the entire life course.
Research Questions
Based on the research in these fields and the lingering questions that remain, this work
will examine the follow questions:
1. Does an assessment of cumulative stress in childhood improve our ability to explain
differences in adult physical health better than individual domains of stressors?
2. Is there a relationship between childhood stressors and early adult stressors? Does the
relationship between childhood stressors and adult physical health endure even when
proximal stressors in adulthood are accounted for?
3. Is the relationship between childhood stressors and physical health mediated by
depressive symptoms and/or poor health behaviors?
4. Is the direct relationship between stressors and health moderated by gender; that is,
does the association differ for men and women? Does gender moderate any of the
pathways between the stressors and the hypothesized mediators? Or between the
hypothesized mediators and health outcomes?
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II. RESEARCH DESIGN AND METHODS
Analysis Plan
I addressed these research questions using multiple waves of the National Longitudinal
Study of Adolescent to Adult Health (Add Health) data set. This is a nationally representative
sample of young adults that have participated in this study since high school and are in their late
20’s or early 30’s at Wave IV. Wave III participants were between the ages of 18 and 24 at the
time of data collection and Wave IV participants were between 26 and 32 years old.
I examined the relationship between stressors experienced at two distinct ages with a
variety of health measures. The stressors included (1) a cumulative measure that included
chronic stressors, stressful life events, and potentially traumatic events all of which occurred
before the age of 18 (childhood), and (2) another cumulative measure of similar stressors that
occurred in the 12 months prior to Wave III (early adults). The mediators were depressive
symptoms at Wave III and two composite scores of poor health behaviors at Wave III; one for
substance related behaviors (alcohol, illicit substances, and tobacco) and another for diet and
exercise. The health measures were comprised of bio-data collected at the time of the Wave IV
interview and included blood pressure readings (diastolic and systolic) and Body Mass Index, in
addition to respondents’ self-rated health (adults).
Once the direct relationships between stressors (both childhood and Wave III past year
exposure) and health were examined, potential mediators were considered. I hypothesized that
ill-health as a result of stress exposure would be partially or completely mediated by depressive
symptoms, and/or poor health behaviors including alcohol use, drug use, smoking, poor diet, and
lack of exercise (See Causal Model on page 31).
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Given the four research questions discussed above and the use of the Add Health data it is
important to note the uniqueness of the sample for these questions. Although most existing
research in this area has been conducted on the general adult population or older adults, this
sample of young adults provides a window into the impact of stressors at a point in the life
course when depression is declining and physical health should be relatively stable. As many
researchers have pointed out, health declines as one ages (House et al. 1994; Walsemann et al.
2008) and psychological well-being improves with age (until old age) (Kessler et al. 1992;
Meich and Shanahan 2000; Mirowsky and Ross 1999) so the young adults in this study are likely
at a time in their life characterized by both moderate psychological health and good physical
health. As noted above, morbidity often afflicts those later in life, but this research seeks to
identify the pathways between childhood stressors and health conditions that are themselves risk
factors to later life morbidity.
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Causal Model1

Controls
(W4)

Sex
Age
Race
Education
Income
Employment Status
Marital Status
Parental Status

Health Outcomes

Childhood Stressors
(W1, W3, W4)

Mediators

(W4)

< 18 Chronic
< 18 Trauma
< 18 Event

(W3)

Self-rated health
Hypertension
BMI

Psychological – Depressive symptoms
Behavioral – Poor health behaviors

Adult Stressors
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(W3)

Past Year Chronic
Past Year Trauma
Past Year Event

Moderators
(W4)

Sex

1

W4 = “Wave 4”, W3 = “Wave 3”, W1 = “Wave 1”

Sample
A considerable portion of research examining the link between childhood factors and
adult health typically use samples where age of participants extend into old age, thereby ensuring
mid- or late-life health disparities can be evaluated. Very few studies examine the health effects
of stressors on young adults, primarily due to the low rates of serious illness or disabilities at this
age (32 or younger) (Wickrama et al. 2003). However, when the transition to adulthood was
specifically examined, Wickrama and colleagues (2003) found that familial influences in
childhood and early social risks such as truncated educational attainment, early family
responsibilities, and stressful work and financial circumstances resulted in variation of physical
health among adults as young as 23 years old.
This study was based on Wave I, Wave III and Wave IV data from the National
Longitudinal Study of Adolescent to Adult Health (Add Health) (Harris 2009). Add Health is a
nationally representative, probability sample of all adolescents enrolled in grades 7-12
throughout the United States. Although there are four waves from this data, for the purposes of
this research, Wave I, Wave III and Wave IV were analyzed to establish temporal ordering of
measures. Analyses used logistic and ordered logistic regression using Stata 13 to account for the
complex sample design.
Initially, in Wave I a sample of 80 high schools and 52 middle schools from the US was
selected with unequal probability of selection. Incorporating systematic sampling methods and
implicit stratification into the Add Health study design ensured this sample is representative of
US schools with respect to region of country, urbanicity, school size, school type, and ethnicity.
The sampling frame for the in-home portion of Wave I was all students who completed an inschool survey, all students on the school rosters, or both. The students were randomly selected to
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participate in the in-home questionnaire after stratification by grade and sex. Overall 27,559
students were selected with 20,745 interviews completed resulting in a 79% response rate.
Interviews were conducted between September 1994 and April 1995 when they were between 11
and 19 years old.
The in-home Wave III sample consisted of Wave I respondents who could be located and
re-interviewed six years later with a response rate of 77.4%. A sample of 1,507 partners of
original respondents was also interviewed. Overall 15,197 in-home interviews and biomarker
data were collected between August 2001 and April 2002 when the sample was aged between 18
and 26 years old.
All original Wave I in-home respondents were eligible for in-home interviews at Wave
IV with 92.5% being located and 80.3% were interviewed. Overall 15,701 adult in-home
interviews and biomarker data collection2 was conducted from January 2008 to February 2009
when they were 26 to 32 years old (Harris et al. 2009).
The analytic sample for this study included respondents who completed all three waves
and have no missing data on the core variables of interest (N=10,068).
Measures
Independent Variables
Chronic stressors in this study did not consist of a comprehensive inventory of chronic
strains but did include measures from many of the core areas: ambient, financial, work, marital
or relationship, and parental (Turner et al. 1995). Health stressors were purposely left out of the

2

Wave IV included collection of blood pressure readings, height and weight measures, and saliva and blood samples
from all consenting respondents.
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inventory so as not to be confounded with health outcomes of this study (e.g. diagnosis of a
disease, functional limitations, or recent health procedures).
It should be noted that some of the items that comprise the life events and trauma
measures were recorded retrospectively. Although there is some concern regarding retrospective
accounts, in their comprehensive review of the literature on the validity of retrospective reports
of childhood trauma, Hardt and Rutter (2004) indicated that reports of loss tended to be highly
valid and reports of abuse and neglect were also likely to reflect accurate accounts. Retrospective
reports have been found to underestimate actual abuse and therefore any estimates are likely to
be conservative (Hardt and Rutter 2004). While the data being used in the present study span
multiple waves, question wording on the abuse questions changed considerably across waves and
therefore early responses on childhood abuse cannot be used to validate later retrospective
reports. All stress measures were calculated by counting the presence (1) or absence (0) of a
stressor within a particular domain and time frame.
Childhood Stress Measures. The childhood trauma scale was constructed using several
different measures of trauma such as abuse by a parent or caregiver, sexual assault by a nonfamily member, and witness or victim to a list of violent acts. Abuse by a parent or caregiver was
measured using Wave IV data where respondents were asked “Before your 18th birthday, how
often did a parent or other adult caregiver …” “… say things that really hurt your feelings or
made you feel like you were not wanted or loved?” “… Hit you with a fist, kick you, or throw
you down on the floor, into a wall, or down stairs?” The third question measuring sexual abuse
was not bounded by an age restriction and was asked as “How often did a parent or other adult
caregiver touch you in a sexual way, force you to touch him or her in a sexual way, or force you
to have sexual relations?” This question was followed up with the age at first occurrence and was
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calculated only for those who were 17 or younger at the first occurrence. These three questions
had response options of ‘this has never happened’, happened … ‘One time’, ‘Two times’, ‘Three
to five times’, ‘Six to ten times’, or ‘More than ten times.’ These were recoded (due to low
numbers) as (0) never happened and (1) happened at least once and were combined into an
additive scale (range 0 – 3).
Sexual assault by a non-family member was measured using Wave IV data where
respondents were asked, “Have you ever been forced, in a non-physical way, to have any type of
sexual activity against your will? For example through verbal pressure, threats of harm, or by
being given alcohol or drugs? Do not include any experiences with a parent or adult caregiver”
and “Have you ever been physically forced to have any type of sexual activity against your will?
Do not include any experiences with a parent or adult caregiver.” These two questions were
followed up with the age at first occurrence and were calculated only for those who were 17 or
younger at the first occurrence. These two questions had a (1) ‘yes’ (0) ‘no’ option and were
recoded as (0) never forced and (1) forced either physically or non-physically (range 0 – 1).
Lastly, the measures indicating the respondent had been a witness or victim to a violent
act were constructed using Wave I data (when respondents were ages 11 to 19 years) asking
about past year events. Unfortunately, childhood lifetime data are not available for this measure.
Therefore respondents were asked how often each of the following things had happened during
the past 12 months: “You saw someone shoot or stab another person,” “someone pulled a knife
or gun on you,” “someone shot you,” “someone cut or stabbed you,” “you got into a physical
fight,” and “You were jumped.” These were recorded as (0) ‘never’, (1) ‘once’, (2) ‘more than
once’. These were combined into an additive scale with a range of 0 – 12 and was then recoded
as (0) never happened, (1) happened once, and (2) happened more than once (range 0 – 2). This
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measure does not encompass the entire time period between birth and 18 and will underestimate
the level of childhood exposure to these types of stressors. Any respondents who were 19 or
older at the time of the interview (N=38) were not included in the analysis.
These three constructed childhood trauma variables were then added together to create a
composite childhood trauma measure from birth to 18 where higher scores indicate more
trauma.
To construct the childhood stressful life events variable a set of events were scored as
dummy variables to indicate if the event occurred or not using both Wave IV and Wave I data.
Wave IV retrospective data were used to determine the number of siblings who died between the
respondents’ birth and the age of 18 (range 0 – 2) and the number of parental deaths before the
age of 18 (range 0 – 2). Wave I data was used to determine whether or not a family member or
friend committed suicide; whether or not a family member or friend attempted suicide but did
not succeed in the previous year3; whether or not the respondent was ever diagnosed with at least
one sexually transmitted disease while 18 or younger4; and whether or not their parent
experienced a divorce prior to Wave I data collection.
This series of dummy variables were then added together to create an additive scale of
the number of stressful life events experienced while 18 or younger. These were combined to
create the composite childhood event measure where higher scores indicate more stressful life
events.
3

These measures were constructed from Wave I variables that asked if the event had happened in the past year.
Therefore, this measure does not encompass the entire time period between birth and 18. Any respondent who was
19 or older at the time of the interview (N=38) were not included in analysis.
4

This measure asked whether the respondent ever was diagnosed with a list of 10 sexually transmitted diseases. This
question was asked at Wave 1 when respondents were 16 – 19. Those who were 19 or older were removed from
analysis (N=38). There is a risk for underreporting since those who were 16 at the time of the interview had 2 more
years to possibly experience this particular stressor before the age of 18.
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The childhood chronic stressors scale was constructed using several different measures of
chronic stress such as financial stressors, parental imprisonment, and neighborhood safety.
Childhood financial stress was measured by asking if in the time before the respondent turned
18, anyone in their household had received public assistance or welfare payments. This measure
was coded as (1) ‘yes’ and (0) ‘no’.
Lastly, whether a parent was imprisoned while the respondent was under 18 and feelings
of safety in their neighborhood were included. Both of these measures were coded as (1) ‘yes’
and (0) ‘no’. These were combined into an additive scale (range 0 – 2).
These three measures were added together to create a composite childhood Chronic
Stress measure from birth to 18 where higher scores indicate more stress.
Each type of stressor – chronic, trauma, and event, were then added together to create a
cumulative measure of childhood stress.
Adult Past Year Stress Measures. All adulthood measures were constructed using
Wave III past year events or Wave IV dated events to provide a proximal measure of stress that
occurs temporally prior to the mediating variables of depressive symptoms and poor health
behaviors.
The trauma measures for past year events at Wave III move away from parental abuse
and focus instead on partner abuse. This measure was constructed using the responses at Wave
III to the following questions: “How often has <PARTNER>… “… threatened you with
violence, pushed or shoved you, or thrown something at you that could hurt?”, “… slapped, hit,
or kicked you?”, “…insisted on or made you have sexual relations with {HIM/HER} when you
didn’t want to?”, and lastly “How often have you had an injury, such as a sprain, bruise, or cut
because of a fight with your partner?” These four questions were scored using the following
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scale: (0) ‘Never’, (1) ‘Once’, (2) ‘Twice’, (3) ‘Three to five times’ (4) ‘Six to ten times’ (5)
‘Eleven to twenty times’ (6) ‘More than twenty times’. These were recoded as (0) ‘never
happened’ and (1) ‘happened at least once’ (range of 0 – 1).
The measure of sexual assault by a non-caregiver was measured using Wave IV data
where respondents were asked, “Have you ever been forced, in a non-physical way, to have any
type of sexual activity against your will? For example through verbal pressure, threats of harm,
or by being given alcohol or drugs? Do not include any experiences with a parent or adult
caregiver” and “Have you ever been physically forced to have any type of sexual activity against
your will? Do not include any experiences with a parent or adult caregiver.” These two questions
were followed up with the age at first occurrence. To ensure this measure only counted
occurrences that happened in the past year, respondents Wave III age minus the age of first
occurrence was calculated and if the difference equaled zero or one it indicated the first
occurrence was in the 12 months prior to the Wave III interview. These two questions included
(1) ‘yes’ (0) ‘no’ response options and were combined into an additive scale (range 0 – 2).
Lastly, the measures indicating the respondent had been a witness to or victim of a
violent act were constructed using Wave III data that asked about past year events. Respondents
were asked which of the following things had happened during the past 12 months: “You saw
someone shoot or stab another person,” “someone pulled a gun on you,” “someone pulled a
knife on you,” “someone shot you,” “someone stabbed you,” “you were beaten up, but nothing
was stolen from you,” and “you were beaten up and something was stolen from you.” These
were recorded as (0) ‘no’ and (1) ‘yes’. These were combined into an additive scale and recoded
as (0) ‘Never happened’, (1) ‘Happened once’, and (2) ‘Happened more than once’ (range 0 – 2).
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The adult partner abuse score, adult sexual assault score, and the adult violent act scores
were combined to create the composite adult past year trauma measure where higher scores
indicate more trauma.
To measure stressful life events in adulthood, I used Wave III measures that asked about
a variety of events and the age of the respondent when the event occurred. Variables used to
construct a stressful life events measure included whether a parent died in the one year prior to
the Wave III interview (range 0 – 1), whether a family member (range 0 – 1) or friend (range 0 –
1) committed suicide and whether a family member (range 0 – 1) or friend (range 0 – 1)
attempted suicide but did not succeed in the previous year, whether the respondent was ever
diagnosed with at least one sexually transmitted disease in the previous year (range 0 – 1), and
whether they personally divorced in the previous year (range 0 – 1).
This series of dummy variables were then added together to create an additive scale of
the number of stressful life events experienced in the 12 months prior to the Wave III interview.
These were combined into an additive scale to create the composite adult past year event
measure where higher scores indicate more stressful life events.
Adult Chronic Stressors were constructed using measures of financial, relationship, and
employment stress. Adult financial stress is measured using Wave III data from a series of
questions about financial problems experienced in the past year. Respondents were asked if in
the past 12 months there was a time when {YOU/SOMEONE IN YOUR HH} …” “…were
without telephone service for any reason?”, “… didn’t pay the full amount of the rent or
mortgage because you didn’t have enough money?”, “… were evicted from your house or
apartment for not paying the rent or mortgage?”, “… didn’t pay the full amount t of a gas,
electricity, or oil bill because you didn’t have enough money?”, “…had the service turned off by
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the gas or electric company, or the oil company wouldn’t deliver, because payments were not
made?”, “…needed to see a doctor or go to the hospital, but didn’t go because {YOU/ THEY}
could not afford it?”, “…needed to see a dentist, but didn’t go because {YOU/ THEY} could not
afford it?” This series of dummy variables were then added together to create an additive scale of
the number of financial stressors experienced in the 12 months prior to the Wave III interview
and was recoded as (0) ‘never experienced’ and (1) ‘experienced at least one’ (range of 0 – 1).
Other measures of chronic stress measured at Wave III were constructed using current
experiences as opposed to past year experiences. Job satisfaction was constructed using one
question asking “How satisfied are you with this job, as a whole?” Response categories were (0)
‘not currently employed’, (1) ‘extremely satisfied’, (2) ‘satisfied’, (3) ‘neither satisfied nor
dissatisfied’, (4) ‘dissatisfied’ and (5) ‘extremely dissatisfied’. Relationship satisfaction was
measured by asking “In general, how satisfied are you with your relationship with
<PARTNER>?” Response categories were (0) ‘not currently in a relationship’, (1) ‘very
satisfied’, (2) ‘somewhat satisfied’, (3) ‘neither dissatisfied or satisfied’, (4) ‘somewhat
dissatisfied’ and (5) ‘very dissatisfied’. Higher scores for job satisfaction and relationship
satisfaction indicate higher dissatisfaction. Each was recoded as (0) ‘Not applicable/Satisfied’
and (1) ‘Neutral/Dissatisfied’ (range 0 – 1).The past year financial stressor score and the
relationship and employment stressor scores were combined into an additive scale to create the
composite adult past year Chronic Stress measure where higher scores indicate more chronic
stress.
The composite adult past year event score, the composite past year trauma score, and the
composite past year chronic score are added together to create a cumulative measure of adult
past year stress.

40

Dependent Variables
All health outcome variables were measured at Wave IV and indicate current health at the
time of interview.
Body-Mass Index (BMI) is based on interviewer measured height and weight and
calculated using the CDC formula (weight (lb) / [height (in)]2 x 703) (CDC 2014). In both Wave
III and Wave IV, height and weight were measured by the interviewer and reported by the
respondent. In cases where measured height and/or weight was missing, reported height and/or
weight was used to calculate a BMI score. Weight status is classified in the Add Health data set
based on calculated BMI scores. The classifications are defined as follows: underweight (<18.5),
normal (18.5 – 24.9), overweight (25.0 – 29.9), obese I (30.0 – 34.9), obese II (35.0 – 39.9), and
obese III (40.0 and above).
Hypertension was classified in the Add Health data set based on diastolic and systolic
measurements taken at the time of the interview. The classifications are defined as follows:
normal (systolic <120 and diastolic <80), prehypertension (systolic 120-139 or diastolic 90-99),
hypertension I (systolic 140-159 or diastolic 90-99), and hypertension II (systolic 160+ or
diastolic 100+). Blood pressure readings were collected only in Wave IV.
Self-rated health was measured using the following question “In general, how is your
health?” in both Wave III and Wave IV with the following response options: excellent, very
good, good, fair or poor. Self-rated health has been shown to have high test-retest reliability and
is an accurate predictor of morbidity and mortality (Idler and Benyamini 1997). Given the
potential for concern that the measure of self-rated health may be confounded with the measure
of depressive symptoms, a factor analysis was conducted to determine if depressive symptoms
factor separately from self-rated health. At an eigenvalue of 1.00, there is only one factor
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identified. However, with a slight decrease in the cutoff (eigenvalue=0.94), two factors were
identified; one that included the five depressive symptoms and another that included self-rated
health on its own. Additionally, due to the borderline factor analysis findings, tolerance and VIF
(Variance Inflation Factor) scores were calculated. Tolerance and VIF scores are used to
diagnosis multicollinearity in a multivariate model as opposed to correlation coefficients that
only examine bivariate relationships. Tolerance is measured with a value between 0 and 1 and
high tolerance scores indicate low multicollinearity and VIF is the reciprocal of tolerance. The
scores for each measure suggested these two measures (depressive symptoms and self-rated
health) were independent enough so as to not introduce multicollinearity.
Mediating Variables
All mediating variables were measured at Wave III and were temporally located
following childhood stress and past year adult stress and preceding health outcomes.
Depressive Symptoms. An adaptation of the Center for Epidemiological Studies
Depression Scale (CES-D) was used to measure depressive symptoms among the respondents.
This typically 20-item, self-report instrument asks how many times in the last week did the
respondent feel symptoms of depression. The Add Health questionnaire included nine items in
Wave III, however this research used the five items that did not include somatic symptoms, to
ensure the depression measure was not confounded with health outcomes. They included feeling
bothered, not being able to shake the blues, trouble staying focused, feeling depressed, and
feeling sad.
Alcohol Abuse. Eight Wave III questions designed to identify alcohol abuse based on the
DSM IV criteria were used to calculate past year alcohol abuse. The questions measured
frequency of problems at school or work, problems with friends or problems with relationships
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because of drinking, and how often the respondent was hung over, was sick after drinking, got
into a regretful sexual situation because of drinking, got into a fight because of drinking, or was
at work or school drunk. These were all measured using the following response options: (0)
never, (1) once, (2) twice, (3) 3 or 4 times, (4) 5 or more times. These were combined into an
additive scale and were then standardized.
Drug Use. Drug use is measured using six measures designed to indicate drug use in the
past year. The questions asked a series of yes/no questions about drugs used in the past year:
performance enhancing substances for athletes, marijuana, cocaine, crystal meth, illegal drugs
(e.g., LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin, prescription medicines not
prescribed), and whether they injected any illegal drug. These were combined into an additive
scale and were then standardized.
Smoking. Smoking is measured using the number of cigarettes smoked, on average, in
the last 30 days. This measure has a range of 0 – 3,000 and was standardized.
Diet. Diet is measured using one measure that asks “on how many of the past seven days
did you eat food from a fast food place” This measure has a range of 0 -7 and was standardized.
Exercise. Exercise is measured using seven questions asking “in the past 7 days, how
many times did you …” “… bicycle, skateboard, dance, hike, hunt, or do yard work?”, “…
rollerblade, roller skate, downhill ski, snow board, play racquet sports, or do aerobics?”, “…
participate in strenuous team sports such as football, soccer, basketball, lacrosse, rugby, field
hockey, or ice hockey?”, “… participate in individual sports such as running, wrestling,
swimming, cross-country skiing, cycle racing, or martial arts?”, “… participate in gymnastics,
weight lifting, or strength training?”, “… play golf, go fishing or bowling, or play softball or
baseball?”, “… walk for exercise?”. These variables were measured from (0) not at all to (7) 7 or
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more times. In order to maintain consistency with other measures where higher scores indicated
worse health behaviors, these were recoded so that higher scores equal less activity. These
scores were then combined into an additive scale and has a range of 0 – 49 and was standardized.
Covariates
Most of the analyses evaluated outcomes at Wave IV and therefore the demographic
characteristics were also measured at Wave IV. However, in some cases Wave III outcomes were
examined, and as such, when appropriate, the demographic characteristics were measured at
Wave III.5
Gender. The respondent’s sex was coded: male = 0 and female =1 as reported in Wave
IV.
Age. Age of the respondent was calculated by subtracting the date of birth from the date
of interview at Wave IV. Age is measured in years (remainder truncated to give a whole year).
Race. In order to determine the respondent’s primary race or ethnicity, several criteria
were established to determine the best category. In the survey respondents were asked their race,
and that they may respond to more than one category. Response options included white, black or
African American, Hispanic or Latino origin, American Indian or Native American, Asian or
Pacific Islander, or other (Hispanic ethnicity was asked in a separate section).
It was determined that a respondent was white if they did not select any of the following
categories in addition to “white”: black or African American, Hispanic or Latino origin,
American Indian or Native American, Asian or Pacific Islander, or other. A respondent was
“other” if they did not also select black or Hispanic. The respondent was categorized as Hispanic

5

Demographic characteristics that are constructed at Wave III and Wave IV are noted in the description of
measures.
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if they did not also select black, and they were considered black even when any other race was
selected.
The result was race measured as follows: Hispanic, Black (non-Hispanic), Asian (nonHispanic), Native American (non-Hispanic), Other (non-Hispanic), and White (non-Hispanic).
Education. Education was measured with six-level categorical measure as follows: less
than high school, high school graduate, vocational or technical school, some college, college
graduate, and Post-baccalaureate. Wave III Education used a three-level variable computed as
follows: high school education or less, attended college, attended graduate school.
Income. Income was measured by respondents’ reports of the household’s gross income
in 2006 (or year preceding interview) in twelve ordinal level categories ranging from less than
$5,000 to $150,000 or more. The measure includes all income received from everyone in the
household including welfare and all other sources. Wave III income was generated using eight
ordinal level categories ranging from less than $5,000 to $45,000 or more.
Marital Status. Marital status was coded as never married, currently married, and
previously married. Wave III marital status was measured as never married or married at least
once.
Employment Status. Employment status was coded as not working for those not
currently working or working less than 10 hours per week. Part-time workers were those
working 10 to 39 hours per week and full-time workers work 40 or more hours per week. Wave
III employment was measured identically to Wave IV employment.
Parental Status. A respondent was considered a parent if they had any living children.
Wave III parental status was also measured as a dummy variable coded as (0) not a parent and
(1) parent.
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Human Subjects
Use of the Add Health Contractual data is carefully monitored due to concerns over
deductive disclosure; 4 to 5 levels of cross-tabulations could result in a respondent being
identified. The population involved in this study is vulnerable because they are answering
sensitive questions in the surveys with respect to sexual and illegal behaviors, health conditions,
and providing biological samples. In order to obtain the data, the requesting site needed to
demonstrate that security measures regarding data analysis, access, and computer storage had
been implemented and a contract agreeing to these requirements was signed. All requirements
imposed by both Add Health and the University of New Hampshire Internal Review Board have
been met.
Data Analysis
Design-Based Analysis
As previously mentioned, the sampling design for the collection of Add Health data is
complex. Statistical procedures are always based on a set of assumptions about the data in
combination with probability theorems. The complexity of the Add Health data requires that in
order to obtain unbiased estimates and to ensure results are nationally representative; the design
effects need to be corrected (Chantala and Tabor 1999).
By using a statistical package such as Stata, the design characteristics were incorporated
into the analysis thereby eliminating biased estimates and standard errors. Survey software such
as Stata allows the user to account for and analyze observations that are not independent and
identically distributed. Add Health provided a grand sample weight that adjusts for design
effects for cross-sectional analysis using Wave I, Wave III, and Wave IV respondents, which I
used here.
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Statistical Techniques
Univariate and bivariate analyses. In order to account for the survey design effects, all
analyses were run using survey commands in Stata (the “svy” command suite). These commands
are specially designed to provide accurate estimates in a complex sample. For univariate analyses
means and proportions were run using survey commands. For bivariate analyses both survey
adjusted Chi-square test of differences of proportions and survey adjusted difference of means
(Adjusted Wald Test) were used.
Regression analyses. I used logistic and ordered logistic regression to estimate the
relationship between cumulative stressors and physical health. Income, education, age, race,
employment status, marital status, and parental status were considered controls in all major
analyses. In order to evaluate the additive and interactive effects of gender and cumulative
stressors on health, gender was included in the model in linear and interactive forms.
Ordered logistic regression was used when the outcome measure was ordinal level such
that the categories were ordered but the distance between each category was either not equal or
not known. The numbering of the categories was irrelevant except to say that higher values
equated to “more” of what was being measured, such as more weight, more hypertension, or
more negative self-rated health.
Ordered logistic regressions estimate a single equation similar to a binary logistic
regression. When interpreting the coefficients or odds ratios from an ordered logistic regression,
the result is the comparison between all categories less than or equal to k with all categories
greater than k, where k is the value being interpreted. Using a 4-category self-rated health as an
example (“Excellent”, “Very Good”, “Good”, and “Fair/Poor”), when the category being
interpreted is “fair/poor,” the odds ratio interpretation is that for every 1 unit increase in X, the
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odds for fair/poor self-rated health versus good to excellent self-rated health are N times larger
(or smaller) when all other variables are held constant. Additionally, for when the category being
interpreted is “excellent” the following interpretation is also true: for every one unit increase in
X, the odds for excellent self-rated health versus all other categories of self-rated health are N
times larger (Stata Help 2014).
In logistic regression, as in OLS regression, the presence of independent variables that
are highly correlated with each other is problematic. To assess multicollinearity in survey
weighted data I used the coldiag2 command in Stata 13. This command uses the
multicollinearity diagnostic techniques described by Belsley, Kuh, and Welsch (1980). The
results showed that age was strongly related to childhood stress in the multivariate models.
Therefore, because of the minimal variation in age, I transformed the measure to a dummy
variable; (0) 26 to 28 years old and (1) 29 to 32 year olds , resulting in a corresponding
improvement of model fit as indicated by the survey logit goodness-of-fit test for use with
complex sampling designs (Archer, Lemeshow, and Hosmer 2006).
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III. RESULTS
Descriptive Statistics
Univariate Analysis
The univariate distributions for the measurement level variables were largely symmetrical
with skewness statistics ranging from -1.76 to 3.57 (see Table 1). Despite the few cases with
greater skew, the assumptions for performing logistic and ordered logistic do not require
normality and therefore transformations to improve normality were not conducted.
Table 1: Summary Statistics for Measurement Level Variables – Weighted
Variable

Svy
Obs
10068
Childhood Trauma
10068
Childhood Event
10068
Childhood Chronic
10068
Childhood Stress
10068
W3 Adult PY Stress
10068
Age
10068
W3 Depression
10068
W3 Alcohol Abuse
10068
W3 Tobacco Use
10068
W3 Sedentary
10068
W3 Diet
*Taken from unweighted data

Svymean
1.37
0.54
0.36
2.27
0.98
28.25
2.26
2.73
116.14
43.09
2.46

Linearized Median*
SE
.0277
1
.0158
0
.0186
0
.0531
2
.0185
1
.1150
28
.0361
2
.1008
1
5.6722
0
.1072
45
.0501
2

Min*

Max*

Skew*

0
0
0
0
0
24
0
0
0
0
0

6
6
4
12
7
32
15
32
3000
49
7

0.7791
1.6797
1.7248
0.9549
1.1874
-0.1847
1.6685
2.1361
3.5714
-1.7579
.79655

Table 2 describes the weighted analytical sample for this study. The distributions of
health outcomes in this sample are comparable to the distribution in other nationally
representative samples of young adults. For example, in this sample 91.52% of young adults
reported their health as excellent, very good, or good compared with reports from other samples
where 95.4% of young adults reported good to excellent health (Park et al. 2014).
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Table 2: Summary Statistics for Categorical Level Variables – Weighted
Percent
Demographics
50.72
Female

7

Race/Ethnicity
White, non-Hispanic
Black
Hispanic
Other, non-Hispanic

67.76
14.62
11.10
6.52

Educational Attainment
Less than high school
HS or equiv.
Voc./technical school
some college
college degree
professional degree

7.04
15.48
9.67
33.74
21.08
12.99

7

Household Income
Less than $30,000
$30,000 - $39,999
$40,000 to $49,999
$50,000 to $74,999
$75,000 to $99,999
$100,000 to $149,999
$150,000 or more

21.07
10.90
11.95
24.42
15.90
10.78
4.97

Physical Health / Psychological
/Behavioral Outcomes
Overweight/Obese
Yes
No

Percent
66.15
33.85

Hypertensive
Yes
No

20.12
79.88

Self-Rated Health
Excellent
Very Good
Good
Fair/Poor

19.40
39.61
32.50
8.48

6Substance

Use
1+ illicit substance in past year
1+ symptom of alcohol dependence
Smoked regularly last 30 days

33.60
51.55
31.69

6Diet/Exercise

0 physical activities in past 7 days
Ate fast food 4+ times past week

18.86
25.82

7

Marital Status
Never married
currently married
previously married
7

48.97
41.99
9.44

Parent

48.92

Employment Status
Currently not working
working part-time
working at 40+ hrs/week

16.74
18.42
64.84

7

6

The overall variable used in analysis is an additive scale of standardized scores on each set of characteristics with
higher scores equal to higher substance use and poor diet/exercise.
7

Some analyses use wave III demographics to account for correct temporal ordering (those percentages are not
included in this table.
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Hypertension in this sample was measured differently than other national studies. For
instance, the data presented by Park and colleagues (2014) reported the percentage of young
adults who had been told they have hypertension, whereas this sample measured blood pressure
readings taken at the time of the survey. As a result, in this sample 20.12% of young adults were
classified as hypertensive while other national averages were lower in a variety of young adult
age categories8.
Lastly, a weight status of overweight or obese in this sample is comparable to national
statistics collected by the CDC. Based on actual height and weight data collected by Add Health
interviewers, two-thirds (66.15%) of young adults were classified as overweight or obese
compared to 57% of 25 to 29 year olds and 62.6% of 30 to 34 year olds who self-reported a
height and weight consistent with a weight classification of overweight or obese (CDC BRFSS
online cross tabulations).
Bivariate Analysis
Table 3 presents the distribution of the three core health outcome variables (weight status,
hypertension and self-rated health) across demographic characteristics. First, using survey
adjusted Chi-square test of differences of proportions, the distribution of Body Mass Index
classified as 0 = underweight/normal and 1 = overweight/obese was compared across
demographic characteristics. Males, young adults’ ages 29 to 32, blacks and Hispanics, and
parents all had significantly higher proportions of BMI being classified as overweight or obese
relative to females, younger adults, whites, and non-parents. Additionally, as education and
income increase the proportion of young adults being classified as overweight or obese declines.

8

Park and colleagues (2014) reported 7.1% of 18 to 24 year olds had been told they were hypertensive, 11.4% of 25
to 29 year olds, and 13.7% of 30 to 34 year olds.
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The proportion of young adults who were overweight or obese was lowest for those who have
never married, followed by young adults who were previously married and highest for currently
married young adults. Part-time workers had the lowest proportion of overweight or obese
young adults, followed by non-workers and highest for full-time workers. Overall, every sociodemographic factor was associated with being overweight or obese (see Table 3).
Males, young adults’ ages 29 to 32 years, blacks and those of “other races,” and nonparents all had significantly higher proportions of blood pressure readings being classified as
hypertensive. Additionally, as education increased the proportion of young adults being
classified as hypertensive decreased. The lowest proportion of individuals with hypertension was
found among part-time workers, followed by non-workers and highest for full-time workers.
Overall, every control variable with the exceptions of income and marital status was associated
with hypertension (see Table 3).
Females, blacks and Hispanics, and parents were all significantly more likely to report
fair or poor health. Furthermore, as education and income increase the proportion of young
adults rating their health as fair or poor declines. The proportion of young adults reporting fair or
poor self-rated health was lowest for those currently married, followed by those who have never
married and highest for those previously married. Full-time workers had the lowest proportion of
fair or poor self-rated health, followed by part-time workers and highest for non-workers.
Overall, every demographic variable with the exception of age had a significant relationship with
self-rated health (see Table 3).
Stress exposure also varied by social location (Table 4). Men experienced more
childhood trauma and fewer stressful events in childhood than women while there was no gender
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Table 3: Weight Status, Hypertension, and Self-Rated Health by Demographic
Characteristics

Overall Sample
Sex
Male
Female
Age
28 and Younger
29 and Older
Race
Hispanic
Black
Other
White
Highest Education
Less than HS
HS or Equiv.
Voc/Tech
Some College
College Degree
Post Grad
Income
Less than $30K
$30K – $39K
$40K – $49K
$50K – $74K
$75K – $99K
$100K – $149K
$150+
Marital Status
Never Married
Currently Married
Previously Married
Parental Status
Not Parent
Parent
Employ Status
Not Working
Part-time
Full-time

Weight
Status
Over/ Obese
0.6615

Blood
Pressure
Hypertensive
0.2012

Excellent
0.1940

Self-Rated Health
V. Good
Good
0.3961
0.3250

Fair/Poor
0.0848

0.697***
0.627

0.2815***
0.1223

0.2101
0.1785

0.3945
0.3978

0.3163
0.3335

0.0792*
0.0902

0.6386***
0.6887

0.1789**
0.2277

0.2004
0.1865

0.4037
0.3871

0.3152
0.3366

0.0806
0.0898

0.7640***
0.7434
0.6118
0.6318

0.2040*
0.2332
0.2317
0.1910

0.1769
0.185
0.1824
0.1999

0.3294
0.322
0.3374
0.4287

0.3408
0.379
0.3943
0.3041

0.1529***
0.1139
0.0859
0.0672

0.6885***
0.7326
0.7272
0.6895
0.5923
0.5530

0.2528**
0.2290
0.2147
0.1996
0.1778
0.1726

0.1266
0.1284
0.1718
0.1587
0.2655
0.3011

0.2757
0.3291
0.3833
0.3845
0.4618
0.4744

0.4198
0.4188
0.3300
0.3670
0.2398
0.1873

0.1779***
0.1236
0.1149
0.0897
0.0328
0.0372

0.6809***
0.6702
0.6803
0.6820
0.6384
0.6419
0.5317

0.2102
0.2188
0.1931
0.2143
0.2018
0.1665
0.1539

0.1523
0.1567
0.1651
0.1904
0.2184
0.2691
0.2999

0.3333
0.3978
0.4036
0.4125
0.4205
0.4304
0.4081

0.3806
0.3533
0.3585
0.3153
0.3018
0.2454
0.2414

0.1338***
0.0922
0.0728
0.0818
0.0592
0.0551
0.0506

0.6361***
0.6902
0.6651

0.2146
0.1905
0.1804

0.1894
0.2023
0.1813

0.3871
0.4195
0.3389

0.3333
0.3048
0.3725

0.0903**
0.0734
0.1073

0.6197***
0.7060

0.2120*
0.1898

0.2180
0.1686

0.4200
0.3708

0.2682
0.3662

0.0758***
0.0944

0.6466***
0.6164
0.6782

0.1923**
0.1663
0.2135

0.1573
0.2002
0.2018

0.3481
0.3721
0.4154

0.3493
0.3335
0.3163

0.1452***
0.0942
0.0665

Asterisks indicate results from an adjusted chi-square test; ***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05

difference found in the number of childhood chronic stressors experienced. As a result, there was
no significant difference in cumulative childhood stress. Adult stress also did not differ by
gender. Nonwhite respondents experienced more childhood trauma than white respondents
overall, while blacks and those of “other races” experienced more childhood stressful events, and
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Table 4: Childhood Stressful Experiences and Past-Year Adult Stress by Demographic
Characteristics (Means)

Sex
Male
Female
Age
28 and Younger
29 and Older
Race
Hispanic
Black
Other
White
Highest Education
Less than HS
HS or Equiv.
Voc/Tech
Some College
College Degree
Post Grad
Income
Less than $30K
$30K – $39K
$40K – $49K
$50K – $74K
$75K – $99K
$100K – $149K
$150+
Marital Status
Never Married
Currently Married
Previously Married
Parental Status
Not Parent
Parent
Employment Status
Not Working
Part-time
Full-time
Obesity
Under/Normal
Over/Obese
Hypertension
Normal/Pre
Hypertensive
Self-Rated Health
Excellent
V. Good
Good
Fair/Poor

Childhood
Trauma

Childhood
Stressful
Events

Childhood
Chronic
Stressors

Childhood
Cumulative
Stress

Adult Stress
(Past Year)

1.4354***
1.3053

0.4491***
0.6192

0.3496
0.3721

2.2341
2.2966

0.9763
0.9826

1.3743
1.3637

0.5273
0.5449

0.3614
0.3606

2.2630
2.2691

0.9808
0.9779

1.6322***
1.5991
1.5248
1.2619

0.5241*
0.6295
0.5581
0.5147

0.4667***
0.6209
0.3362
0.2900

2.6230***
2.8494
2.4192
2.0665

1.0220***
1.2443
0.9754
0.9158

1.8441***
1.4943
1.5632
1.5199
1.0062
1.0179

0.7467***
0.6476
0.5121
0.5711
0.3941
0.4408

0.6609***
0.4914
0.4452
0.3970
0.1817
0.1779

3.2517***
2.6334
2.5206
2.4880
1.5820
1.6367

1.3430***
1.1300
1.1095
1.0555
0.7515
0.6793

1.5806***
1.5368
1.3691
1.3053
1.3010
1.1487
1.1210

0.6622***
0.6018
0.5434
0.5195
0.4638
0.4010
0.4313

0.5541***
0.4319
0.3790
0.3254
0.2578
0.1966
0.2050

2.7969***
2.5706
2.2916
2.1501
2.0226
1.7462
1.7573

1.2086***
1.1466
0.9395
0.9453
0.8447
0.7178
0.9051

1.3923***
1.2800
1.6496

0.5462***
0.4941
0.6632

0.3863***
0.3140
0.4399

2.3248***
2.0881
2.7527

1.0271***
0.8706
1.2196

1.2287***
1.5188

0.4636***
0.6115

0.2830***
0.4438

1.9753***
2.5741

0.8810***
1.0841

1.5151**
1.3196
1.3460

0.6537***
0.5608
0.4976

0.4655***
0.4010
0.3226

2.6342***
2.2815
2.1662

1.1431***
1.0213
0.9254

1.2639***
1.4234

0.4968*
0.5551

0.3121***
0.3860

2.0728***
2.3646

0.9250**
1.0074

1.3583
1.4136

0.5355
0.5349

0.3623
0.3556

2.2561
2.3041

0.9701
1.0171

1.1522***
1.2651
1.5164
1.7906

0.4158***
0.4983
0.6108
0.6932

0.2837***
0.3000
0.4383
0.5263

1.8517***
2.0634
2.5655
3.0100

0.7615***
0.9194
1.1030
1.2856

Asterisks indicate results from an adjusted Wald test; ***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05
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blacks and Hispanics experienced more childhood chronic stressors relative to whites. When the
three types of childhood stressors were combined into a cumulative score, any race other than
white had higher mean scores than whites, with blacks having the highest mean score. This
pattern is true for adult stress as well: blacks had the highest mean number of adult stressors,
followed by Hispanics, and “other races”.
Young adults with greater education and income had fewer childhood stressful
experiences across all types: trauma, events and chronic stressors, fewer cumulative stressors and
fewer adult stressors. Young adults who were parents had higher childhood stressful experiences
across all types, higher cumulative stressors and higher adult stressors compared to non-parents.
The mean number of stressful experiences was lowest for those who are married, followed by
young adults who have never married and highest for previously married young adults. This is
the same pattern seen for cumulative and adult stressors.
Non-workers had the highest mean number of all childhood stressful experiences; parttime workers had the next highest mean number of childhood stressors (with the exception of
childhood trauma), and full-time workers had the lowest mean number of childhood stressors
(mean childhood trauma is similar between part-time workers and full-time workers). As
employment status moves from full-time to part-time to not working, the mean number of
cumulative and adult stressors both increased.
Young adults who are overweight or obese had higher mean levels of childhood stressful
experiences across all types, higher cumulative stress experiences and higher adult stressful
experiences. The mean number of stressful experiences increased as self-rated heath declined
from excellent to fair or poor for all types of childhood stressors, cumulative stressors and adult
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stressors. There were no significant relationships between childhood stressors or adult stressors
and hypertensive blood pressure.
Lastly, Table 5 describes the bivariate relationships between demographic characteristics
and the hypothesized mediators: depressive symptoms; poor health behaviors related to
substances (tobacco use, alcohol abuse and illicit substance use); and poor health behaviors
related to diet/exercise. As expected, women had higher depressive symptom scores while men
engaged in more substance use; there was no gender difference in poor diet/exercise. Those who
were younger had both higher depressive symptoms and higher engagement in substance use
while there was no age difference in poor diet/exercise. All races other than white had more
depressive symptoms and less engagement in substance use. Blacks compared to all other races
had the highest scores on poor diet/exercise. Increasing education and income were associated
with decreasing depressive symptoms and poor heath behaviors overall. However, an exception
to this pattern was evident in the highest income category (150k +), where depressive symptoms
and especially use of substances was higher than in the lower income categories.
The previously married had the highest levels of depressive symptoms, followed by those
who had never married; the lowest depressive symptoms were evident for those who were
currently married. However the pattern is somewhat different for poor health behaviors (both
substance use and poor diet/exercise): those who had never married engaged in the most poor
health behaviors, followed by those who were previously married, with currently married young
adults engaging in the least poor health behaviors. There were no marital status differences in
poor diet/exercise scores. Being a parent was related to poor diet/exercise and lower use of
substances. While being a parent was related to higher depressive symptoms, this relationship
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Table 5: Differences in Hypothesized Mediators by Demographic Characteristics and
Health Outcomes (Means)
W3
Depression

Standardized W3
Substances

Standardized W3
Poor Diet/Exercise

Sex
Male
1.9718***
0.5843***
-0.03889
Female
2.5373
-0.1444
0.02560
Age
28 and Younger
2.3374*
0.2972*
-0.0181
29 and Older
2.1652
0.1169
0.0085
Race
Hispanic
2.4762**
-0.2193***
-0.0466***
Black
2.4499
-0.7314
0.2798
Other
2.4448
0.1357
-0.1455
White
2.1638
0.4976
-0.0476
Highest Education
Less than HS
2.6913***
0.5843**
0.3590***
HS or Equiv.
2.4028
0.2133
0.2394
Voc/Tech
2.3567
0.2340
0.2079
Some College
2.3510
0.3289
0.1002
College Degree
2.0406
0.1407
-0.3140
Post Grad
1.8935
-0.1746
-0.4313
Income
Less than $30K
2.8230***
0.3545*
0.1061***
$30K – $39K
2.3157
0.2587
0.0875
$40K – $49K
2.2096
0.1543
0.0365
$50K – $74K
2.1294
0.7730
0.0427
$75K – $99K
1.9438
0.1817
-0.0768
$100K – $149K
1.9483
0.1481
-0.2059
$150+
2.1745
0.5958
-0.3672
Marital Status
Never Married
2.3968***
0.5295***
-0.0493
Currently Married
2.0252
-0.1259
0.0204
Previously Married
2.5862
0.1100
0.1000
Parental Status
Not Parent
2.1928
0.4352***
-0.1466***
Parent
2.3284
-0.1929
0.1433
Employ Status
Not Working
2.6379***
0.2472
-0.0564
Part-time
2.4866
0.1823
-0.0274
Full-time
2.0959
0.2155
0.0131
BMI
Under/Normal
2.2224
0.4157***
-0.0105
Over/Obese
2.2772
0.1119
-0.0037
BP
Normal/Pre
2.2828
0.1420***
-0.0115
Hypertensive
2.1627
0.5034
0.0161
SRH
Excellent
1.8934***
0.0537*
-0.2768***
V. Good
2.0829
0.2365
-0.0602
Good
2.4683
0.2319
0.1548
Fair/Poor
3.1112
0.4152
0.2510
Asterisks indicate results from an adjusted Wald test; ***p ≤ 0.001, **p ≤ 0.01, *p ≤ 0.05
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was not significant. Decreasing employment significantly increased depressive symptoms while
there was no relationship between employment status and poor health behaviors.
There was no significant bivariate relationship between two of the health outcomes
(obesity and hypertension), and two of the hypothesized mediators (depressive symptoms and
poor diet/ exercise). However, those with lower substance use were more likely to be overweight
or obese and those with greater substance use were more likely to be hypertensive. As mean
depressive symptoms and engagement in poor health behaviors increased, self-rated health
declined.
Multivariate Analysis
Research Question 1
Multiple logistic and ordered logistic regressions were used to address the first research
question: does an assessment of cumulative stress in childhood improve our ability to explain
differences in adult physical health over and above individual domains of stressors? Results are
presented in Table 6 for self-rated health, Table 7 for obesity, and Table 8 for hypertension. The
first three models in each table test the relationships between individual domains of childhood
stressors9 and adult physical health. The last model tests the relationship between the cumulative
measure of childhood stress and adult physical health. In order to test whether each individual
domain of stressor is a better predictor of adult health than a composite measure, I used an
adjusted Wald test to test the coefficients of each of the individual stressor domains compared to
the coefficient of the cumulative measure of stress.

9

For Research Question 1, standardized measures were used for evaluating the impact of each stress domain
compared to the overall cumulative measure of stress. All other analyses used the unstandardized cumulative stress
scores. Analyses were run both ways with no difference in the outcomes. Therefore, for ease of interpretation
Research Questions 2 – 4 used the unstandardized additive measure.
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Table 6, Model 1 examined the relationship between childhood chronic stressors and
adult self-rated health. Most demographic variables were significant with the exception of
marital status, parental status, and part-time work when compared to working full-time. These
control variables were all in the expected directions: being female, any race other than white, and
not working all led to higher probabilities of fair or poor health while higher education and
income led to lower probabilities of fair or poor health. For the measure of childhood chronic
stress, greater exposure to chronic stressors under 18 years old was associated with a higher
probability of fair or poor health in adulthood (odds ratio [OR]=1.11; 95% confidence interval
[CI]=1.05, 1.17). Essentially, for each additional standard deviation increase in childhood
chronic stressors, there was an 11% increase in the odds of reporting fair or poor health.
Model 2 tested the relationship between childhood stressful events and adult self-rated
health. The significance, direction, and magnitude of the control variables remained relatively
unchanged. In this model, the greater the number of childhood stressful events led to greater
odds of fair or poor health in adulthood (OR=1.14; 95% CI=1.08, 1.20). In other words, for each
additional standard deviation increase in childhood stressful events, there was a 14% increase in
the odds of reporting fair or poor health.
Lastly in Model 3 adult self-rated health was regressed on the measure of childhood
trauma. Again, associations with controls remained unchanged. Higher childhood trauma led to
greater odds of fair or poor health in adulthood (OR=1.20; 95% CI=1.15, 1.26). Specifically, for
each additional standard deviation increase in childhood trauma experienced, there was a 20%
increase in the odds of reporting poor or fair health in adulthood.
Finally, in Model 4 when the three childhood stress domains were combined into a
cumulative measure of childhood stress to predict self-rated health, the control variables
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remained significant and unchanged. In this model, as cumulative stress increased, the
probability of adult fair or poor self-rated health increased (OR=1.11; 95% CI=1.08, 1.14). For
every standard deviation increase in stressors experienced under the age of 18 we expect to see
an 11% increase in the odds of reporting fair or poor self-rated health as an adult versus the
combined excellent to good health categories, given the other variables are held constant.
The adjusted Wald test tested the hypothesis that the coefficients for each of the stress
domains and cumulative stress measure equal each other. If we are able to reject this hypothesis,
we can say the coefficients are significantly different. When the coefficient for chronic stress in
Model 1 was compared to the coefficient for cumulative stress in Model 4 they were not
significantly different from one another. We were unable to reject the hypothesis they are equal
and must state there is no difference (F=0.04, NS). We were also unable to reject the hypothesis
when comparing childhood stressful events to a cumulative measure of childhood stress (F=1.43,
NS). However, we were able to reject the hypothesis that the coefficient for childhood trauma
was significantly different than the coefficient for the cumulative measure of childhood stress
(F=21.67, p≤0.001), however the direction of significance is not toward a larger effect. In other
words, the coefficient for trauma alone had a greater effect on self-rated health than did the
coefficient for the cumulative measure of stress.
I can conclude from these four models that while childhood stress (in all domains and
cumulatively) increases the probabilities of poorer self-rated health in adulthood, a cumulative
measure of childhood stress (comprised of chronic stressors, stressful life events, and traumatic
stressors) is not a better predictor than the individual domains of chronic and eventful stressors
on their own. Interestingly, the power of the childhood trauma measure in predicting self-rated
adult health is greater than the predictive ability of the cumulative measure.
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Table 6: Ordered Logistic Regression of Self Rated Health on Composite and Cumulative Stressors (4 category: Higher
score=poorer health)
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Model 1
OR
1.24***
1.17**
0.76***
0.95***
1.17*
1.43**
1.41***
1.13
1.06
1.04
1.21**
1.02
1.11***

[CI]
[1.12,1.37]
[1.06,1.29]
[0.73,0.79]
[0.93,0.98]
[1.02,1.34]
[1.16,1.78]
[1.16,1.71]
[0.99,1.28]
[0.88,1.29]
[0.91,1.20]
[1.06,1.37]
[0.88,1.19]
[1.05,1.17]

Model 2
OR
1.21***
1.16**
0.76***
0.95***
1.21**
1.47***
1.41***
1.12
1.05
1.04
1.21**
1.03

[CI]
[1.09,1.34]
[1.06,1.28]
[0.73,0.79]
[0.93,0.98]
[1.06,1.39]
[1.19,1.81]
[1.16,1.72]
[0.99,1.27]
[0.87,1.27]
[0.91,1.20]
[1.06,1.37]
[0.89,1.19]

Model 3
OR
1.27***
1.17**
0.77***
0.95***
1.18*
1.41**
1.37**
1.11
1.03
1.02
1.21**
1.03

[CI]
[1.15,1.41]
[1.07,1.29]
[0.74,0.80]
[0.93,0.97]
[1.03,1.36]
[1.15,1.74]
[1.12,1.66]
[0.98,1.26]
[0.85,1.25]
[0.89,1.17]
[1.06,1.38]
[0.88,1.20]

Model 4
OR
1.23***
1.17**
0.77***
0.96***
1.15*
1.41**
1.37**
1.1
1.03
1.01
1.20**
1.03

[CI]
[1.11,1.36]
[1.06,1.28]
[0.74,0.80]
[0.93,0.98]
[1.00,1.31]
[1.14,1.74]
[1.13,1.67]
[0.97,1.25]
[0.85,1.25]
[0.88,1.16]
[1.05,1.36]
[0.89,1.19]

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
(std) Chronic < 18
1.14*** [1.08,1.20]
(std) Event < 18
1.20*** [1.15,1.26]
(std) Trauma < 18
1.11*** [1.08,1.14]
(std) Child Stress
Overall F test 38.52***
43.00***
42.64***
42.00***
N 10068
10068
10068
10068
* p<0.05, ** p<0.01, *** p<0.001

Table 7 presents analyses of the relationships between childhood stressors and adult
weight status. Model 1 examines the effect of childhood chronic stressors on adult BMI
classified as overweight or obese. Most demographic factors were significant with the exception
of income and being any race other than white, black or Hispanic. Being a parent and being
black or Hispanic (as opposed to white) each were associated with greater odds of being
overweight or obese in adulthood. Conversely, being female, being never married or previously
married (as compared to currently married), and a non-worker or a part-time worker (as
compared to a full-time worker) was associated with lower probabilities of being overweight or
obese in adulthood. Although the measure of childhood chronic stress had an odds ratio over
one, suggesting a positive association between this type of stress and being overweight or obese
in adulthood, the relationship is not statistically significant (OR=1.05; 95% CI=0.98, 1.12).
Model 2 examines the relationship between childhood stressful events and adult weight.
Again, the same demographic factors were significant in this model, and the association between
eventful childhood stress and being overweight or obese in adulthood was also positive but not
significant (OR=1.07; 95% CI=1.00, 1.14).
Lastly in Model 3 adult weight is regressed on childhood trauma. The coefficients for the
demographic control variables remained significant and unchanged. Greater childhood trauma
was associated with significantly higher odds of being classified as overweight or obese in
adulthood (OR=1.06; 95% CI=1.01, 1.13), independent of demographic factors. Specifically, for
each additional standard deviation increase in childhood trauma experienced, there was a 6%
increase in the odds of being overweight or obese in adulthood.

62

Table 7: Logistic Regression of Body Mass Index on Composite and Cumulative Stressors (2 category: Underweight/Normal
vs. Overweight/Obese)
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Model 1
OR
0.75***
1.17**
0.89***
0.98
1.62***
1.75***
0.96
0.77***
0.76*
1.22**
0.78**
0.78***
1.05

[CI]
[0.66,0.85]
[1.06,1.29]
[0.84,0.94]
[0.95,1.01]
[1.30,2.02]
[1.43,2.12]
[0.74,1.24]
[0.66,0.89]
[0.61,0.94]
[1.06,1.40]
[0.66,0.93]
[0.68,0.88]
[0.98,1.12]

Model 2
OR
0.74***
1.17**
0.88***
0.98
1.64***
1.76***
0.96
0.77***
0.75**
1.22**
0.78**
0.78***

[CI]
[0.65,0.84]
[1.06,1.29]
[0.84,0.93]
[0.95,1.01]
[1.32,2.04]
[1.45,2.15]
[0.74,1.24]
[0.66,0.89]
[0.61,0.93]
[1.06,1.40]
[0.66,0.93]
[0.68,0.88]

Model 3
OR
0.75***
1.17**
0.89***
0.98
1.63***
1.74***
0.95
0.77***
0.75**
1.22**
0.78**
0.78***

[CI]
[0.67,0.85]
[1.06,1.30]
[0.84,0.94]
[0.95,1.01]
[1.31,2.02]
[1.43,2.11]
[0.73,1.23]
[0.66,0.89]
[0.60,0.93]
[1.06,1.40]
[0.66,0.93]
[0.68,0.89]

Model 4
OR
0.75***
1.17**
0.89***
0.98
1.60***
1.73***
0.95
0.76***
0.75**
1.21**
0.78**
0.78***

[CI]
[0.66,0.84]
[1.06,1.29]
[0.84,0.94]
[0.95,1.01]
[1.29,1.99]
[1.42,2.11]
[0.73,1.23]
[0.66,0.89]
[0.60,0.92]
[1.05,1.39]
[0.66,0.92]
[0.68,0.88]

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
(std) Chronic < 18
1.07
[1.00,1.14]
(std) Event < 18
1.06*
[1.01,1.13]
(std) Trauma < 18
1.04**
[1.01,1.08]
(std) Child Stress
Overall F test 11.53***
10.98***
11.15***
11.37***
N 10068
10068
10068
10068
* p<0.05, ** p<0.01, *** p<0.001

Model 4 tests the assumption that a cumulative measure of stress is a better predictor of
adult weight than any of the individual types of stress. When measures of the three childhood
stress domains were combined into a cumulative measure of childhood stress and regressed on
adult weight, the cumulative measure of childhood stress was positive and significant (OR=1.04;
95% CI=1.01, 1.08). For each standard deviation increase in stressors experienced under the age
of 18, there was a 4% increase in the odds of being overweight or obese as an adult. The same
demographic factors were significant.
When each of the coefficients for individual stress domains (Models 1 – 3) were
compared to the coefficient for cumulative stress in Model 4, the coefficient for the cumulative
measure was not significantly different than any of the coefficients for the individual stress
domains. We were unable to reject the hypothesis they are equal and state the coefficient for the
composite measure was no different than each of the individual measures; chronic stress
(F=0.01, NS), stressful events (F=0.078, NS) and childhood trauma (F=0.87, NS) in its
prediction of adult weight status.
I can conclude from these four models that while childhood trauma increased the
probability of being overweight or obese in adulthood, chronic stress and stressful events in
childhood had no significant relationship with adult weight. Additionally, the cumulative
measure of childhood stress had a significant relationship with adult weight status. Therefore, a
cumulative measure of childhood stress (comprised of chronic stressors, stressful life events, and
traumatic stressors) was not a better predictor of adult weight than each of the individual
domains on their own but also was not worse.
Table 8 examines the relationship of childhood stressors on adult blood pressure
classified as hypertensive. Of the demographic variables, only females, age, income, education,
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and not working were significant. These associations were all in the expected directions;
females, those with higher education and higher incomes all had lower probabilities of being
hypertensive, while being older was associated with higher probabilities of being hypertensive in
adulthood. However, not working was associated with lower probabilities of hypertension as
compared to working 40 or more hours per week. None of the three measures of childhood stress
(chronic, events, and trauma) or the cumulative measure of stress was significantly related to
hypertension in adulthood (see Table 8 for odds ratios).
These models were also run using a 3-category ordered logistic regression (normal, prehypertensive, and hypertensive), a 2-category logistic comparing normal to elevated (prehypertensive and hypertensive), and an OLS regression on pulse pressure which measures the
pressure on the heart for every beat and is calculated by subtracting the diastolic reading from the
systolic, all of which had the same finding: childhood stress did not have a significant direct
effect on adult blood pressure. Additionally, due to the strong negative relationship between
being female and hypertensive status, these models were run on males and females separately to
determine if a relationship might exist for either males or females, but the association between
childhood stress and adult hypertension remained non-significant.
Overall, childhood stressors were associated with adult physical health as measured by
being overweight or obese and as self-rated health. Childhood stress is not directly related to
adult blood pressure. In the models where there was a significant relationship between childhood
stress and adult health, the effect of the cumulative measure was not greater than the effect of the
individual domains, but it also was not less. Yet, stress process research strongly supports the use
of the most comprehensive stress assessment that covers the widest range of childhood
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Table 8: Logistic Regression of Hypertension on Composite and Cumulative Stressors (2 Category: Normal/Prehypertension
vs. Hypertension)
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Model 1
OR
0.24***
1.31***
0.91***
0.96*
1.14
0.97
0.91
1.00
0.92
0.88
0.78**
0.88
1.00

[CI]
[0.21,0.28]
[1.15,1.49]
[0.86,0.95]
[0.93,1.00]
[0.95,1.36]
[0.80,1.18]
[0.71,1.16]
[0.86,1.16]
[0.72,1.19]
[0.76,1.01]
[0.66,0.93]
[0.77,1.02]
[0.94,1.05]

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
(std) Chronic < 18
(std) Event < 18
(std) Trauma < 18
(std) Child Stress
Overall F test 45.99***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

Model 2
OR
0.24***
1.31***
0.91***
0.96*
1.14
0.97
0.91
1.00
0.92
0.87
0.78**
0.88

[CI]
[0.21,0.27]
[1.15,1.49]
[0.87,0.95]
[0.93,1.00]
[0.95,1.35]
[0.80,1.18]
[0.71,1.16]
[0.86,1.16]
[0.72,1.18]
[0.76,1.01]
[0.66,0.93]
[0.77,1.02]

1.02

[0.95,1.08]

46.62***
10068

Model 3
OR
0.24***
1.31***
0.91***
0.96*
1.13
0.97
0.91
1.00
0.92
0.87
0.78**
0.89

[CI]
[0.21,0.28]
[1.15,1.49]
[0.87,0.95]
[0.93,1.00]
[0.95,1.35]
[0.80,1.17]
[0.71,1.16]
[0.86,1.16]
[0.72,1.18]
[0.76,1.01]
[0.66,0.93]
[0.77,1.02]

1.01

[0.95,1.08]

46.82***
10068

Model 4
OR
0.24***
1.31***
0.91***
0.96*
1.13
0.97
0.91
1.00
0.92
0.87
0.78**
0.88

[CI]
[0.21,0.27]
[1.15,1.49]
[0.87,0.95]
[0.93,1.00]
[0.95,1.35]
[0.80,1.17]
[0.71,1.16]
[0.86,1.16]
[0.72,1.18]
[0.76,1.01]
[0.66,0.93]
[0.77,1.02]

1.01
[0.97,1.04]
46.62***
10068

stressors. For that reason, additional tests were conducted to determine whether utilizing the
cumulative childhood stress measure could offer any advantage over and above the individual
domain measures.
When using survey commands in Stata, there is no good way to compare the goodnessof-fit between multiple logistic models. As a result, Heeringa, West, and Berglund (2010)
suggest running logistic models without the survey commands and use diagnostics such as
change in Chi Square, change in Deviance, and Influence to evaluate model improvement.
Therefore, before moving forward with analyses using a cumulative measure of childhood stress
I examined the diagnostics and percent of cases correctly classified to determine if the
cumulative measure of childhood stress was at least as good a fit as the models with individual
domains. Based on results from diagnostics (not shown), it was determined that the model which
includes a cumulative measure of childhood stress had fewer Deviance, Influence, and change in
Chi-Square values outside of acceptable ranges10 than the three models with the individual
domains of childhood stressors. Additionally, the percent of cases correctly classified was higher
when using the cumulative measure. Therefore, all subsequent analyses used the cumulative
measure of childhood stress.
Research Question 2
Logistic and ordered logistic regression analyses were conducted to address the second
set of research questions: Is there a relationship between childhood stressors and early adult
stressors? Does the relationship between childhood stressors and adult physical health endure
even when proximal stressors in adulthood are accounted for? Table 9 presents analyses
examining the childhood stress-adult stress relationship. Table 10 presents results of analyses
10

Change in Chi-Square greater than 4, Change in Deviance greater than 4, and Influence greater than 1.
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addressing the effects of childhood stress and adult stress on self-rated health and Table 11
shows the same analyses for the outcome of obesity. Models testing research question 2 with
respect to hypertension were not performed given the lack of significant relationship between
childhood stress and adult hypertension found earlier.
Table 9: OLS Regression of Adult Stress on Childhood Stress

Female
Age
W3 Education
W3 Income
Black
Hispanic
Other Race
W3 Marital Status
W3 Parent
W3 Not Working
W3 Working Part-Time
Child Stress
Overall F test
R2
N
* p<0.05, ** p<0.01, *** p<0.001

Model 1
b
-0.01
0.00
-0.14***
-0.01
0.21***
0.01
0.03
0.00
0.08
-0.15***
0.05
0.14***
37.34***
0.0941
10068

[CI]
[-0.06,0.05]
[-0.06,0.06]
[-0.20,-0.08]
[-0.03,0.00]
[0.12,0.30]
[-0.08,0.09]
[-0.11,0.17]
[-0.07,0.07]
[-0.00,0.16]
[-0.22,-0.08]
[-0.02,0.12]
[0.12,0.15]

Table 9 examines whether the presence of childhood stressors predict adult stressors
while controlling for current demographics. Being black was positively associated with adult
stress at Wave III when the respondents were 18 – 25 years old, while higher education and not
working were negatively associated with adult stress. When all other variables in the model were
held constant, exposure to childhood stressors was a significant predictor of exposure to adult
stressors (b=0.14; 95% CI=0.12, 0.15); each additional childhood stressor results in a 0.14
increase in adult stress. The overall model explains 9.41% of the variance in adult stress.
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Model 1 in Tables 10 and 11 were shown previously and indicate the direct relationships
between cumulative childhood stressors and self-rated health and being overweight or obese in
adulthood. Model 2 indicates the change in the relationships when adult stressors were added to
the model.
Table 10: Ordered Logistic Regression of Self-Rated Health on Cumulative Stressors
Adding Proximal Adult Stressors
Model 1
OR
1.24***
1.17**
0.77***
0.96***
1.15*
1.40**
1.36**
1.10
1.02
1.01
1.20**
1.03
1.12***

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working PT
Child Stress
Adult Stress
Overall F test 42.92***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[1.12,1.37]
[1.06,1.28]
[0.74,0.80]
[0.93,0.98]
[1.01,1.32]
[1.14,1.73]
[1.12,1.66]
[0.97,1.25]
[0.84,1.24]
[0.88,1.16]
[1.05,1.36]
[0.89,1.19]
[1.09,1.15]

Model 2
OR
1.24***
1.17**
0.78***
0.96***
1.13
1.41**
1.36**
1.09
1.00
1.00
1.19**
1.02
1.10***
1.14***
42.38***
10068

[CI]
[1.12,1.37]
[1.06,1.28]
[0.75,0.81]
[0.93,0.98]
[0.99,1.29]
[1.14,1.73]
[1.11,1.67]
[0.96,1.24]
[0.82,1.21]
[0.87,1.14]
[1.04,1.35]
[0.88,1.19]
[1.07,1.13]
[1.08,1.19]

As seen in Table 10, when early adult stressors were added to the model predicting adult
self-rated health, adult stressors were significantly related to later self-rated health (OR=1.14;
95% CI=1.08, 1.19). Holding all other variables constant, results indicate that, for each
additional adult stressor experienced the odds of reporting poor or fair self-rated health
(compared to good to excellent health) increase by 14%. The inclusion of adult stressors in the
model slightly reduces the relationship between childhood stressors and adult self-rated health,
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which remains highly significant (OR=1.12; 95% CI= 1.09, 1.15). Although adult stress slightly
reduces the relationship between childhood stress and adult self-rated health, the effect of
childhood stress on adult health endures when adult stressors were controlled. Both sources of
stress appear to independently influence self-rated health. An adjusted Wald test was used to
determine if the coefficient for childhood stress in Model 1 is significantly different than the
coefficient for childhood stress in Model 2 once adult stress was added. Results indicate that the
coefficients are significantly different from each other and therefore the relationship between
childhood stress and adult self-rated health is partially mediated by adult stress (F=23.44, p ≤
0.001). Further testing was conducted to understand the extent of the partial mediation. A SobelGoodman mediation test indicated that the mediation effect of adult stress was significant with
approximately 15% of the total effect (of childhood stress on self-rated health) being mediated.
Table 11 shows the same set of analyses predicting weight status (being overweight or
obese) in adulthood. Model 1 in Table 11 is identical to Model 4 in Table 7 with the same
significant control variables. In Model 2 when adult stressors are added to the model, adult
stressors were not significantly related to being overweight or obese in adulthood (OR=1.01;
95% CI=0.97, 1.07). However, the relationship between childhood stressors and being
overweight or obese in adulthood was still significant (OR=1.04; 95% CI=1.01, 1.08).
Research question 2 asked whether childhood stressors were associated with adult
stressors and whether the effects of childhood stress endured even in the presence of more
proximal stressors. Table 9 clearly indicates a relationship between childhood stressors and adult
stressors. Tables 10 and 11 overwhelming indicate that the relationship between childhood stress
and adult health remains significant even when controlling for more recent stressors. Even when
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adult stress has an independent effect on adult physical health (as is the case of self-rated health),
it only partially mediates or accounts for the effects of childhood stress.
Table 11: Logistic Regression of Weight Status on Cumulative Stressors Adding Proximal
Adult Stressors
Model 1
OR
0.75***
1.17**
0.89***
0.98
1.61***
1.73***
0.95
0.76***
0.74**
1.21**
0.78**
0.78***
1.05**

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
Child Stress
Adult Stress
Overall F test 11.30***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[0.66,0.85]
[1.06,1.29]
[0.84,0.94]
[0.95,1.01]
[1.30,2.00]
[1.42,2.10]
[0.73,1.23]
[0.66,0.89]
[0.60,0.92]
[1.05,1.39]
[0.66,0.92]
[0.68,0.89]
[1.01,1.08]

Model 2
OR
0.75***
1.17**
0.89***
0.98
1.61***
1.73***
0.95
0.76***
0.74**
1.21**
0.78**
0.78***
1.04*
1.02
10.78***
10068

[CI]
[0.66,0.85]
[1.06,1.29]
[0.84,0.94]
[0.95,1.01]
[1.29,1.99]
[1.42,2.10]
[0.73,1.23]
[0.65,0.88]
[0.60,0.92]
[1.05,1.39]
[0.66,0.92]
[0.68,0.88]
[1.01,1.08]
[0.97,1.07]

Research Question 3
Research question 3 asks whether the relationship between stressors and adult health is
mediated by depressive symptoms and/or poor health behaviors. First, I addressed this by
considering the effects of the stress variables on each of the hypothesized mediators, controlling
for demographic characteristics. Table 12 presents these analyses. Tables 13 and 14 then
examine the relationships between childhood stressors and adult self-rated health and adult
weight status and assess whether these relationships were mediated by depressive symptoms
and/or poor health behaviors.
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Table 12: OLS Regression of Wave III Depressive Symptoms, Substance Use, and Poor Diet/Exercise on Childhood and Adult
Stress
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Depressive
Symptoms
b
[CI]
Female 0.53***
[0.42,0.64]
Age 0.01
[-0.13,0.15]
W3 Education -0.27***
[-0.40,-0.15]
W3 Income -0.04*
[-0.07,-0.01]
Black -0.12
[-0.30,0.07]
Hispanic 0.17
[-0.05,0.39]
Other Race 0.19
[-0.12,0.51]
W3 Marital Status -0.17
[-0.37,0.03]
W3 Parent -0.09
[-0.29,0.11]
W3 Not Working 0.47***
[0.27,0.67]
W3 Working Part-Time 0.20*
[0.00,0.40]
Child Stress 0.16***
[0.12,0.19]
Adult Stress 0.49***
[0.42,0.56]
Overall F test 43.74***
R2 0.0989
N 10068
* p<0.05, ** p<0.01, *** p<0.001

Standardized
Substances
b
[CI]
-0.63***
[-0.76,-0.50]
0.00
[-0.13,0.14]
-0.07
[-0.20,0.06]
0.02
[-0.01,0.05]
-1.52***
[-1.68,-1.37]
-0.82***
[-1.00,-0.64]
-0.52***
[-0.81,-0.23]
-0.78***
[-0.92,-0.64]
-0.30***
[-0.44,-0.16]
0.17*
[0.01,0.33]
0.06
[-0.10,0.22]
0.14***
[0.10,0.17]
0.48***
[0.41,0.54]
62.71***
0.1604
10068

Standardized
Poor Diet/Exercise
b
[CI]
0.09*
[0.00,0.18]
-0.03
[-0.14,0.07]
-0.28*** [-0.38,-0.18]
0.01
[-0.02,0.03]
0.29***
[0.15,0.43]
-0.06
[-0.19,0.08]
-0.05
[-0.21,0.11]
-0.01
[-0.10,0.09]
0.18**
[0.06,0.31]
-0.39*** [-0.50,-0.28]
-0.12*
[-0.23,-0.02]
0.02
[-0.00,0.04]
0.05*
[0.00,0.09]
20.51***
0.0407
10068

Table 12 presents analyses that address the direct relationship between childhood and
adult stress exposure and Wave III depressive symptoms, substance use, and poor diet/exercise.
Being female, unemployed, and employed part-time was positively related to Wave III
depressive symptoms. Higher education and income were both negatively associated with Wave
III depressive symptoms. When all other variables in the model were held constant (including
adult stressors), exposure to childhood stressors was a strong predictor of Wave III depressive
symptoms (b=0.16; 95% CI=0.12, 0.19), for each additional childhood stressor there is a .16
increase in the depressive symptoms score. Adult stressors also had a strong positive relationship
with depressive symptoms (independent of childhood stress) (b=0.49; 95% CI=0.42, 0.56). In
fact, for each additional adult stressor there was a .49 increase in the depressive symptoms score,
holding all other variables constant.
Being female, being any race other than white, being currently married, and being a
parent were all negatively associated with Wave III substance use, while not working (compared
to working full-time) was associated with more substance use. When all other variables in the
model were held constant, exposure to childhood stressors was a strong predictor of Wave III
substance use (b=0.14; 95% CI=0.10, 0.17) as were adult stressors (b=0.48; 95% CI=0.41, 0.54).
For every additional childhood stressors there was a .14 of a standard deviation increase in
substance use at Wave III and for every additional adult stressor there was a .48 increase.
Higher education and employment were associated with better diet/exercise practices.
Being female, being black (compared with white) and being a parent was associated with worse
diet and exercise. When all other variables in the model were held constant, exposure to
childhood stressors was not a significant predictor of Wave III poor diet/exercise (b=0.02; 95%
CI=-0.00, 0.04). However, exposure to adult stressors was significantly related to poor
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diet/exercise at Wave III (b=0.05; 95% CI=0.00, 0.09). For every additional adult stressor there
is a .05 of a standard deviation increase in poor diet/exercise activities.
In summary, both childhood and adult stress had strong associations with early adult
depressive symptoms and substance use, while only adult stress had a significant (and relatively
weak) association with poor diet and exercise.
Model 1 in Table 13 and Table 14 show the direct relationships between both child and
adult stressors and health (shown previously). Models 2 and 3 examine whether depressive
symptoms and poor health behaviors each mediate the stress-health relationships. As seen in
Model 2 of Table 13, when Wave III depressive symptoms were included, all control variable
coefficients remain unchanged and depressive symptoms were positively and significantly
related to adult self-rated health (OR=1.05; 95% CI=1.03, 1.08). The effects of childhood stress
did not diminish in strength or significance. Though a Sobel-Goodman test of mediation showed
a significant indirect effect, the substantive interpretation is not significant. Therefore stressors
continue to have a direct relationship with adult self-rated health and are not mediated by adult
depressive symptoms. Conversely, there was a diminished effect of adult stressors on self-rated
health when depressive symptoms were included in the model. This mediation test (including all
covariates) was statistically and substantively significant; approximately 19% of the total effect
of adult stress on self-rated health is being mediated by the effect of depressive symptoms.
Model 3 examines the potential mediating pathway of poor health behaviors between
childhood stress and self-rated health. When poor health behaviors were added to the model
(measured separately as substance use and poor diet/exercise), poor diet/exercise was positively
and significantly related to adult self-rated health (OR=1.10; 95% CI=1.06, 1.14) while
substance use had no significant relationship (OR=1.01; 95% CI=0.98, 1.03). However, the
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effects of childhood and adult stress did not diminish when poor health behaviors were added to
the model. Therefore, childhood stress, adult stress and adult poor diet/exercise each have
independent direct relationships with self-rated health.
Table 13: Ordered Logistic Regression of Wave IV Self-Rated Health on Child Stress,
Mediated by Wave III Depressive Symptoms and Poor Health Behaviors
Model 1
OR
1.24***
1.17**
0.78***
0.96***
1.13
1.41**
1.37**
1.09
1.00
1.00
1.19**
1.02
1.10***
1.14***

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
Child Stress
Adult Stress
W3 Depression
W3 Substance Use
W3 Poor Diet/Exercise
Overall F test 42.88***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[1.12,1.37]
[1.06,1.28]
[0.75,0.81]
[0.93,0.98]
[0.99,1.29]
[1.14,1.73]
[1.11,1.67]
[0.96,1.23]
[0.82,1.21]
[0.87,1.14]
[1.04,1.35]
[0.88,1.19]
[1.07,1.13]
[1.08,1.20]

Model 2
OR
1.21***
1.17***
0.78***
0.96***
1.14
1.39**
1.35**
1.07
0.98
1.00
1.18*
1.01
1.09***
1.11***
1.05***

42.22***
10068

[CI]
[1.09,1.34]
[1.07,1.29]
[0.75,0.81]
[0.94,0.98]
[1.00,1.31]
[1.13,1.71]
[1.11,1.66]
[0.95,1.22]
[0.81,1.20]
[0.88,1.15]
[1.03,1.34]
[0.87,1.17]
[1.06,1.12]
[1.05,1.17]
[1.03,1.08]

Model 3
OR
1.23***
1.17**
0.79***
0.96***
1.12
1.43**
1.38**
1.09
1.00
0.99
1.21**
1.03
1.10***
1.13***
1.01
1.10***
36.85***
10068

[CI]
[1.11,1.36]
[1.06,1.28]
[0.76,0.82]
[0.93,0.98]
[0.97,1.28]
[1.16,1.76]
[1.12,1.70]
[0.96,1.24]
[0.82,1.22]
[0.86,1.14]
[1.07,1.38]
[0.89,1.20]
[1.07,1.13]
[1.07,1.19]
[0.98,1.03]
[1.06,1.14]

When depressive symptoms from wave III were entered into Model 2 of Table 14, all
demographic associations remain unchanged, childhood stress remained significant, and
depressive symptoms were not significantly related to adult weight status (OR=1.01; 95%
CI=0.98, 1.03).
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Table 14: Logistic Regression of Wave IV Weight Status on Child Stress, Mediated by
Wave III Depressive Symptoms and Poor Health Behaviors
Model 1
OR
0.75***
1.17**
0.89***
0.98
1.61***
1.73***
0.95
0.76***
0.74**
1.21**
0.78**
0.78***
1.04*
1.02

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
Child Stress
Adult Stress
W3 Depression
W3 Substance Use
W3 Poor Diet/Exercise
Overall F test 10.78***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

Model 2
OR
0.75***
1.17**
0.89***
0.98
1.61***
1.73***
0.95
0.76***
0.74**
1.21**
0.78**
0.78***
1.04*
1.01
1.01

[CI]
[0.66,0.85]
[1.06,1.29]
[0.84,0.94]
[0.95,1.01]
[1.29,1.99]
[1.42,2.10]
[0.73,1.23]
[0.65,0.88]
[0.60,0.92]
[1.05,1.39]
[0.66,0.92]
[0.68,0.88]
[1.01,1.08]
[0.97,1.07]

10.01***
10068

[CI]
[0.66,0.84]
[1.06,1.30]
[0.84,0.94]
[0.95,1.01]
[1.30,1.99]
[1.42,2.10]
[0.73,1.23]
[0.65,0.88]
[0.60,0.92]
[1.05,1.39]
[0.66,0.92]
[0.68,0.88]
[1.01,1.08]
[0.96,1.07]
[0.98,1.03]

Model 3
OR
0.72***
1.17**
0.88***
0.98
1.48***
1.64***
0.91
0.79**
0.75**
1.19*
0.78**
0.78***
1.05**
1.05

[CI]
[0.64,0.82]
[1.06,1.29]
[0.84,0.93]
[0.95,1.01]
[1.18,1.85]
[1.35,1.99]
[0.71,1.18]
[0.68,0.91]
[0.60,0.92]
[1.04,1.37]
[0.66,0.92]
[0.68,0.89]
[1.02,1.09]
[0.99,1.10]

0.94*** [0.92,0.97]
0.96
[0.92,1.00]
10.70***
10068

Model 3 examines the potential mediating pathway of poor health behaviors between
childhood stress and weight status. When poor health behaviors were added to the model,
substance use was significantly related to adult weight status (OR=0.94; 95% CI=0.92, 0.97) but
poor diet/exercise showed no significant association. An adjusted Wald Test was used to test the
change in the coefficients of childhood stress from Model 2 to Model 3. The coefficient of
childhood stress did not diminish when poor health behaviors were added to the equation, and in
fact increased slightly and significantly (F=15.60, p ≤ 0.001). However, a Sobel-Goodman
mediation test indicated that the mediation effect of substance use was significant with
approximately 15% of the total effect (of childhood stress on weight status) being mediated, but
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given the odds ratios only changed in from 1.04 to 1.05, this finding is not substantively
meaningful.
In summary, research question 3 addressed two possible pathways from childhood stress
to adult health, psychological (depressive symptoms) and behavioral (poor diet/exercise and
substance use), and found that neither of these pathways fully mediated the relationships between
stress and adult health, although depressive symptoms partially mediated the childhood stress—
self-rated health and adult stress—self-rated health relationships. Additionally, depressive
symptoms and poor diet/exercise had significant independent relationships to self-rated health,
while substance use was negatively and significantly related to being overweight or obese,
suggesting that they are each significant determinants of health in their own right.
Research Question 4 – Moderating Effects
Research question 4 asks if any of the pathways between childhood stressors and adult
health are moderated by gender. Table 15 tests whether childhood stress interacts with gender in
its effect on adult stress and Tables 16 and 17 tests whether childhood stress or adult stress
interacts with gender in their effects on the hypothesized mediators: depressive symptoms,
substance use, and poor diet/exercise. Additionally, Tables 18, 19 and 20 examine the
moderating effects of gender on each of the pathways from childhood stress to adult health
measured as self-rated health (Table 18), adult weight status (Table 19) and adult hypertension
(Table 20).
Model 1 in Table 15 tests whether gender interacts with childhood stress on its effects on
adult stress. The interaction term for childhood stress and gender was significant in this model
(b= -0.03, CI= -0.06,-0.00) and all other control variables remain unchanged from those in Table
9. Specifically, net of the other variables in the model, there was a positive linear relationship
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between childhood stressors and adult stress, but for women that relationship was not as strong.
Men who were exposed to the highest number of childhood stressors had predicted adult stress
exposure 2.5 times that of women (Figure 1).
Table 15: OLS Regression of Adult Stress on Childhood Stress Moderated by Gender
Model 1
b
Female 0.06
Age 0.00
W3 Education -0.14***
W3 Income -0.01
Black 0.21***
Hispanic 0.01
Other Race 0.03
W3 Marital Status 0.00
W3 Parent 0.09*
W3 Not Working -0.15***
W3 Working Part-Time 0.05
Child Stress 0.15***
CStress X Female -0.03*
Overall F test 34.76***
R2 0.0949
N 10068
* p<0.05, ** p<0.01, *** p<0.001
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[CI]
[-0.02,0.14]
[-0.07,0.06]
[-0.20,-0.08]
[-0.03,0.00]
[0.12,0.30]
[-0.08,0.09]
[-0.11,0.17]
[-0.07,0.07]
[0.01,0.17]
[-0.22,-0.08]
[-0.02,0.12]
[0.13,0.18]
[-0.06,-0.00]

Figure 1: Marginal Effects of Childhood Stress on Adult Stress by Gender
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Table 16 tests whether childhood or adult stress interacts with gender in their effects on
depressive symptoms. Model 1 showed the interaction term for childhood stress and gender was
significant (b=0.09, CI=0.02, 0.17) and Model 2 showed the interaction term for adult stress and
gender was significant (b=0.24, CI=0.13, 0.36). Specifically, women had higher depressive
symptom scores than men at low levels of childhood stress and as the number of childhood
stressors increased, women’s depressive symptom scores increased at a steeper rate than for men
(Figure 2). Additionally, when childhood stressors were controlled along with all other control
variables, the effect of adult stressors on depressive symptoms was moderated by gender. That is,
women started out with higher depressive symptoms when no adult stressors were experienced
and increased at a steeper rate than men as the number of adult stressors increased (Figure 3).
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Table 16: OLS Regression of Wave III Depressive Symptoms on Childhood and Adult
Stress Moderated by Gender
Depression
Model 1
Model 2
b
[CI]
b
Female 0.32**
[0.13,0.51]
0.29***
Age 0.01
[-0.13,0.15]
0.01
W3 Education -0.27*** [-0.40,-0.15] -0.27***
W3 Income -0.04*
[-0.07,-0.01] -0.04*
Black -0.11
[-0.29,0.07]
-0.12
Hispanic 0.17
[-0.05,0.39]
0.16
Other Race 0.19
[-0.12,0.51]
0.19
W3 Marital Status -0.17
[-0.37,0.04]
-0.17
W3 Parent -0.11
[-0.31,0.09]
-0.1
W3 Not Working 0.47*** [0.27,0.67]
0.47***
W3 Working Part-Time 0.20*
[0.00,0.39]
0.20*
Child Stress 0.11*** [0.05,0.16]
0.16***
Adult Stress 0.49*** [0.42,0.56]
0.37***
CStress X Female 0.09*
[0.02,0.17]
AStress X Female
0.24***
Overall F test 41.35***
40.66***
R2 0.1001
0.1015
N 10068
10068
* p<0.05, ** p<0.01, *** p<0.001
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[CI]
[0.15,0.44]
[-0.13,0.15]
[-0.40,-0.15]
[-0.07,-0.01]
[-0.30,0.06]
[-0.06,0.38]
[-0.12,0.50]
[-0.37,0.03]
[-0.30,0.10]
[0.27,0.67]
[0.00,0.39]
[0.12,0.19]
[0.28,0.46]
[0.13,0.36]

Figure 2: Marginal Effects of Childhood Stress on Depressive Symptoms by Gender
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Figure 3: Marginal Effects of Adult Stress on Depressive Symptoms by Gender
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Table 17 tests the effects of gender on the relationships between childhood and adult
stress on poor health behaviors measured as substance use and poor diet/exercise. Model 1 and 2
show that both interaction terms (childhood and adult stress and gender) had a significant effect
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on substance use (Model 1: b=-0.07, CI=-0.14,-0.00) (Model 2: b=-0.16, CI=-0.29, -0.03).
Specifically, men had higher substance use scores than women at low levels of childhood stress
and as the number of childhood stressors increased, men’s substance use scores increased at a
steeper rate than for women (Figure 4). Additionally, when childhood stressors were controlled
along with all other control variables, the effect of adult stressors on substance use was
moderated by gender. That is, men start out with higher substance use when no adult stressors
are experienced and increase at a slightly steeper rate than women as the number of adult
stressors increased (Figure 5).
Figure 4: Marginal Effects of Childhood Stress on Substance Use by Gender
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Table 17: OLS Regression of Wave III Substance Use and Poor Diet/exercise on Childhood and Adult Stress Moderated by
Gender
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Substance Use
Model 1
Model 2
b
[CI]
b
Female -0.47*** [-0.66,-0.28] -0.47***
Age 0.00
[-0.14,0.14]
0.00
W3 Education -0.07
[-0.20,0.06]
-0.07
W3 Income 0.02
[-0.01,0.05]
0.02
Black -1.53*** [-1.68,-1.38] -1.52***
Hispanic -0.82*** [-1.00,-0.65] -0.82***
Other Race -0.52*** [-0.81,-0.22] -0.51***
W3 Marital Status -0.78*** [-0.92,-0.64] -0.78***
W3 Parent -0.29*** [-0.42,-0.15] -0.30***
W3 Not Working 0.17*
[0.01,0.33]
0.17*
W3 Working Part-Time 0.06
[-0.10,0.22]
0.06
Child Stress 0.17*** [0.12,0.22]
0.14***
Adult Stress 0.47*** [0.41,0.54]
0.55***
CStress X Female -0.07*
[-0.14,-0.00]
AStress X Female
-0.16*
Overall F test 57.82***
63.93***
R2 0.1613
0.1618
N 10068
10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[-0.62,-0.32]
[-0.14,0.14]
[-0.20,0.06]
[-0.01,0.05]
[-1.68,-1.37]
[-0.99,-0.64]
[-0.81,-0.22]
[-0.92,-0.63]
[-0.43,-0.16]
[0.01,0.33]
[-0.10,0.22]
[0.10,0.17]
[0.44,0.67]
[-0.29,-0.03]

Poor Diet/Exercise
Model 3
Model 4
b
[CI]
b
0.07
[-0.06,0.19]
0.00
-0.03
[-0.14,0.07]
-0.03
-0.28*** [-0.38,-0.18] -0.28***
0.01
[-0.02,0.03]
0.01
0.29*** [0.15,0.44]
0.29***
-0.06
[-0.19,0.08]
-0.06
-0.05
[-0.21,0.11]
-0.05
-0.01
[-0.10,0.09]
-0.01
0.18**
[0.06,0.31]
0.18**
-0.39*** [-0.50,-0.28] -0.39***
-0.13*
[-0.23,-0.02] -0.13*
0.01
[-0.02,0.05]
0.02
0.05*
[0.00,0.09]
0.00
0.01
[-0.03,0.05]
0.09*
18.90***
18.97***
0.0408
0.0419
10068
10068

[CI]
[-0.10,0.10]
[-0.14,0.07]
[-0.38,-0.18]
[-0.02,0.03]
[0.15,0.43]
[-0.19,0.07]
[-0.21,0.11]
[-0.11,0.09]
[0.06,0.30]
[-0.50,-0.28]
[-0.23,-0.02]
[-0.00,0.04]
[-0.06,0.06]
[0.02,0.17]

Figure 5: Marginal Effects of Adult Stress on Substance Use by Gender
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Lastly, The interaction term for childhood stress and gender did not have a significant
effect on poor diet/exercise (Model 3), while Model 4 shows the interaction term for adult stress
and gender had a significant effect on poor/diet/exercise (b=0.09, CI=0.02, 0.17). Specifically,
poor diet/exercise scores did not vary by gender at low exposure to adult stress, but as adult
stress increased, women’s poor diet/exercise scores increased while for men they decreased
(Figure 6).
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Figure 6: Marginal Effects of Adult Stress on Poor Diet/Exercise by Gender
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Model 1 in Table 18 tests whether gender interacts with childhood stress in its effects on
self-rated health. In this model when the interaction term for childhood stress and gender was
added, the measure was significant and all other control variables remain unchanged from those
in Model 2 in Table 13 (OR=1.10; 95% CI=1.04, 1.16). Specifically, net of the other variables in
the model, the odds of fair or poor self-rated health did not vary by gender at low childhood
stress levels. However, as stressors increased, there was a greater increase in the probability of
reporting fair or poor self-rated health among women than men. Models 2 – 4 test whether
gender interacts with adult stress (Model 2), depressive symptoms (Model 3), or substance use
and poor diet/exercise (Model 4) in their effects on self-rated health. The gender interactions
with adult stress, depressive symptoms, and poor health behaviors were not significant.
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Essentially, the relationships between adult stress, depressive symptoms, and poor health
behaviors and self-rated health were the same for both men and women, whereas the impact of
childhood stress on self-rated heath was greatest for women and can be visualized in Figure 7.
Figure 7: Marginal Effects of Childhood Stress on Adult Self-Rated Health by Gender
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Table 18: Ordered Logistic Regression of Adult Self-Rated Health on Child Stress Moderated by Gender
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Model 1
OR
0.98
1.18***
0.79***
0.96***
1.12
1.42**
1.37**
1.08
0.98
0.99
1.20**
1.02
1.04
1.11***
1.05***
1.00
1.10***
1.10**

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
Child Stress
Adult Stress
W3 Depression
W3 Substance Use
W3 Poor Diet/Exercise
CStress X Female
AStress X Female
W3 Depression X Female
W3 Substance X Female
W3 Poor Diet/Exercise X Female
Overall F test 34.05***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[0.83,1.14]
[1.07,1.30]
[0.76,0.82]
[0.94,0.98]
[0.98,1.29]
[1.15,1.75]
[1.11,1.68]
[0.95,1.23]
[0.81,1.20]
[0.87,1.14]
[1.05,1.37]
[0.88,1.19]
[0.99,1.09]
[1.05,1.17]
[1.02,1.08]
[0.98,1.03]
[1.06,1.14]
[1.04,1.16]

Model 2
OR
1.16*
1.17***
0.79***
0.96***
1.12
1.41**
1.37**
1.08
0.99
1.00
1.20**
1.02
1.09***
1.09*
1.05***
1.00
1.10***

[CI]
[1.02,1.33]
[1.07,1.29]
[0.76,0.82]
[0.94,0.98]
[0.97,1.28]
[1.14,1.73]
[1.11,1.68]
[0.95,1.24]
[0.81,1.21]
[0.87,1.14]
[1.05,1.37]
[0.88,1.19]
[1.06,1.12]
[1.01,1.17]
[1.02,1.08]
[0.98,1.03]
[1.06,1.14]

1.03

[0.94,1.13]

34.11***
10068

Model 3
OR
1.16*
1.18***
0.79***
0.96***
1.12
1.41**
1.37**
1.08
0.99
1.00
1.20**
1.02
1.09***
1.11***
1.04
1.00
1.10***

[CI]
[1.02,1.33]
[1.07,1.29]
[0.76,0.82]
[0.94,0.98]
[0.97,1.28]
[1.14,1.74]
[1.11,1.68]
[0.95,1.24]
[0.81,1.21]
[0.87,1.14]
[1.05,1.37]
[0.88,1.19]
[1.06,1.12]
[1.05,1.17]
[1.00,1.09]
[0.98,1.03]
[1.06,1.14]

1.01

[0.97,1.06]

34.33***
10068

Model 4
OR
1.19***
1.18***
0.79***
0.96***
1.12
1.41**
1.37**
1.08
0.99
1.00
1.20**
1.02
1.09***
1.11***
1.05***
1.00
1.10***

[CI]
[1.08,1.33]
[1.07,1.29]
[0.76,0.82]
[0.94,0.98]
[0.97,1.28]
[1.14,1.74]
[1.11,1.68]
[0.95,1.24]
[0.81,1.21]
[0.87,1.14]
[1.05,1.37]
[0.88,1.19]
[1.06,1.12]
[1.05,1.16]
[1.02,1.08]
[0.97,1.03]
[1.04,1.15]

1.01
[0.96,1.06]
1.01
[0.94,1.08]
32.62***
10068

Table 19, Model 1 tests whether gender interacts with childhood stress in its effects on
adult weight status and whether any of the pathways in the full model are moderated by gender.
In this model when the interaction term for childhood stress and gender was added, the measure
was significant and all other control variables remain unchanged from those in Model 2 in Table
14 (OR=1.10; 95% CI=1.04, 1.18). At low levels of childhood stress women had lower predicted
probability of being overweight or obese than men (55% vs. 70%) but the opposite was true at
high levels of childhood stress; men decreased to nearly 55% probability while women increased
to over 80% predicted probability. In other words, the odds of being overweight or obese
increased for women and decreased for men as childhood stressors increased (Figure 8).
Figure 8: Marginal Effects of Childhood Stress on Adult Weight Status by Gender
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Model 2 tests whether gender interacts with adult stress in its effect on adult weight status
and was found to be significant (OR=1.15; 95% CI=1.02, 1.30). That is, at low levels of adult
stress, men’s odds of being overweight or obese were much higher than women’s, but at high
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levels of adult stress, women’s odds of being overweight or obese were greater than they were
for men. Essentially, as shown in Figure 9, there was no association between adult stress
exposure and the probability of being overweight or obese among men but a strong positive
association among women; in fact the predicted probability of being overweight or obese for
women increases from just below 60% with no adult stressors to 75% probability with exposure
to five adult stressors. Models 3 and 4 both test whether the effects of depressive symptoms and
poor health behaviors on adult weight are conditional on gender. The gender interactions with
depressive symptoms and poor health behaviors were not significant.
Figure 9: Marginal Effects of Adult Stress on Adult Weight Status by Gender
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Table 19: Logistic Regression of Weight Status on Childhood and Adult Stressors, Moderated by Gender
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Model 1
OR
0.58***
1.18**
0.88***
0.98
1.49***
1.64***
0.91
0.78**
0.74**
1.19*
0.77**
0.77***
0.99
1.04
1.01
0.94***
0.96
1.10**

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
Child Stress
Adult Stress
W3 Depression
W3 Substance Use
W3 Poor Diet/Exercise
CStress X Female
AStress X Female
W3 Depression X Female
W3 Substance X Female
W3 Poor Diet/Exercise X Female
Overall F test 10.41***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[0.50,0.68]
[1.06,1.30]
[0.84,0.93]
[0.95,1.01]
[1.20,1.86]
[1.35,2.00]
[0.70,1.18]
[0.67,0.91]
[0.60,0.91]
[1.04,1.37]
[0.65,0.92]
[0.68,0.88]
[0.94,1.05]
[0.99,1.10]
[0.98,1.04]
[0.92,0.97]
[0.92,1.00]
[1.04,1.18]

Model 2
OR
0.61***
1.17**
0.88***
0.98
1.48***
1.63***
0.91
0.79**
0.74**
1.20*
0.77**
0.77***
1.05**
0.95
1.01
0.94***
0.96

[CI]
[0.52,0.71]
[1.06,1.29]
[0.84,0.93]
[0.95,1.01]
[1.19,1.84]
[1.34,1.98]
[0.70,1.18]
[0.68,0.91]
[0.60,0.92]
[1.04,1.38]
[0.65,0.91]
[0.68,0.88]
[1.01,1.09]
[0.89,1.03]
[0.98,1.04]
[0.92,0.97]
[0.92,1.00]

1.19**

[1.06,1.33]

10.23***
10068

Model 3
OR
0.69***
1.17**
0.88***
0.98
1.48***
1.63***
0.91
0.79**
0.75**
1.20*
0.78**
0.78***
1.05**
1.04
1.00
0.94***
0.96

[CI]
[0.59,0.80]
[1.06,1.30]
[0.84,0.93]
[0.95,1.01]
[1.18,1.85]
[1.34,1.99]
[0.70,1.18]
[0.68,0.91]
[0.60,0.92]
[1.04,1.38]
[0.66,0.92]
[0.68,0.88]
[1.01,1.09]
[0.99,1.10]
[0.96,1.04]
[0.92,0.97]
[0.92,1.00]

1.02

[0.97,1.07]

9.42***
10068

Model 4
OR
0.72***
1.17**
0.88***
0.98
1.46***
1.62***
0.91
0.78**
0.75**
1.19*
0.78**
0.77***
1.05**
1.04
1.01
0.96*
0.94

0.95
1.04
9.33***
10068

[CI]
[0.64,0.82]
[1.06,1.29]
[0.84,0.93]
[0.95,1.01]
[1.17,1.82]
[1.33,1.98]
[0.70,1.17]
[0.67,0.91]
[0.60,0.92]
[1.04,1.37]
[0.66,0.92]
[0.68,0.88]
[1.02,1.09]
[0.99,1.10]
[0.99,1.04]
[0.92,0.99]
[0.89,1.00]

[0.90,1.01]
[0.96,1.12]

Table 20, Models 1 – 4 test whether gender interacts with childhood stress (Model 1),
adult stress (Model 2), depressive symptoms (Model 3), and poor health behaviors (Model 4) in
their effects on adult hypertension. The gender interactions with childhood stress, adult stress,
depressive symptoms, and poor health behaviors were all not significant.
In summary, research question 4 examined the moderating effects of each potential
pathway from childhood stress to adult health measured as self-rated health, weight status, and
hypertension. The positive effect of childhood stress on adult stress was stronger for men than it
was women. The relationships between stress and the hypothesized mediators were also strongly
moderated by gender, such that the effects of childhood and adult stress on depressive symptoms
and substance use were in expected directions: the effects of childhood and adult stress on
depressive symptoms were greater for women and the effects of childhood and adult stress on
substance use were greater for men. The effects of childhood stress on poor diet/exercise did not
differ by gender, but the effects of adult stress on poor diet/exercise did; as exposure to adult
stress increased, women had increasingly poor diet and exercise scores, while for men those
scores decreased. The childhood stress—adult health relationship was strongly moderated by
gender for self-rated health and weight status, that is each relationship showed a stronger effect
for women than men. While the adult stress—adult health relationship was moderated by gender
for weight status only, again showing a stronger effect for women than men.
In order to provide a clearer summary of how the stress processes tested in this research
differed by gender, the models were run separately (see Figures 10 & 11). These models
represent subgroup analysis for all models presented in this dissertation and report
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unstandardized coefficients (blue lines) and odds ratios (red and green lines).11 The bolded lines
in the models represent paths that differed significantly for men and women.
For men, childhood stress had a strong impact on early adult stress and when childhood
and adult stress were each controlled, they both had strong relationships with depressive
symptoms and substance use but not with poor diet/exercise. In turn, substance use had no
relationship with either weight status or self-rated health. At the same time poor diet/exercise and
depressive symptoms both had a positive relationship with self-rated health but neither was
related to weight status. Finally, for men there was no relationship between stressors (childhood
and adult) and adult weight status.
For women, childhood stress had a strong relationship with adult stress, but it was not as
strong as the same relationship for men. Also, the relationships between stress (childhood and
adult) and the mediators were similar to that of men; for women, childhood stress was directly
related to depressive symptoms and substance use, but not poor diet/exercise while adult stress
(when controlling for childhood stress) was significantly related to depressive symptoms,
substance use and poor diet/exercise. In turn, for women, depressive symptoms and poor
diet/exercise were associated with greater odds of reporting fair or poor health, while substance
use was associated with decreased odds of being overweight or obese in adulthood. Finally, for
women there was a relationship between stressors (childhood and adult) and self-rated health, but
there was only a direct relationship between childhood stressors and weight status.

11

Analyses of complex data using survey weights in Stata does not allow for calculating standardized coefficients.
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Table 20: Logistic Regression of Hypertension on Childhood and Adult Stressors, Moderated by Gender
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Model 1
OR
0.36***
1.39***
0.95*
0.95**
1.32**
1.08
1.31
0.96
0.85
0.89
0.98
0.86
0.98
1.01
0.99
1.05**
1.00
1.02

Female
Age
Education
Income
Black
Hispanic
Other Race
Never Married
Previously Married
Parent
Not Working
Working Part-Time
Child Stress
Adult Stress
W3 Depression
W3 Substance Use
W3 Poor Diet/Exercise
CStress X Female
AStress X Female
W3 Depression X Female
W3 Substance X Female
W3 Poor Diet/Exercise X Female
Overall F test 12.77***
N 10068
* p<0.05, ** p<0.01, *** p<0.001

[CI]
[0.29,0.46]
[1.19,1.62]
[0.90,1.00]
[0.93,0.98]
[1.11,1.57]
[0.86,1.37]
[0.97,1.77]
[0.80,1.15]
[0.64,1.12]
[0.75,1.04]
[0.82,1.17]
[0.71,1.05]
[0.93,1.03]
[0.92,1.10]
[0.96,1.02]
[1.01,1.08]
[0.96,1.06]
[0.95,1.10]

Model 2
OR
0.36***
1.39***
0.95*
0.95**
1.32**
1.08
1.31
0.96
0.85
0.89
0.98
0.86
0.99
0.98
0.99
1.05**
1.00

[CI]
[0.29,0.44]
[1.19,1.62]
[0.90,1.00]
[0.93,0.98]
[1.11,1.57]
[0.85,1.37]
[0.97,1.77]
[0.80,1.15]
[0.64,1.12]
[0.75,1.04]
[0.82,1.17]
[0.71,1.05]
[0.95,1.03]
[0.89,1.09]
[0.96,1.02]
[1.01,1.08]
[0.95,1.05]

1.07

[0.95,1.21]

12.57***
10068

Model 3
OR
0.41***
1.39***
0.95*
0.95**
1.32**
1.08
1.31
0.96
0.85
0.89
0.98
0.86
0.99
1.01
1.00
1.05**
1.00

[CI]
[0.33,0.50]
[1.19,1.62]
[0.90,1.00]
[0.93,0.98]
[1.11,1.57]
[0.85,1.36]
[0.97,1.76]
[0.80,1.14]
[0.64,1.12]
[0.75,1.04]
[0.82,1.17]
[0.71,1.04]
[0.95,1.03]
[0.92,1.10]
[0.96,1.04]
[1.01,1.08]
[0.96,1.06]
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[0.92,1.03]

12.86***
10068

Model 4
OR
0.39***
1.38***
0.95*
0.95**
1.32**
1.08
1.31
0.96
0.85
0.89
0.98
0.86
0.99
1.01
0.99
1.05**
1.02

[CI]
[0.33,0.45]
[1.19,1.61]
[0.90,1.00]
[0.93,0.98]
[1.10,1.57]
[0.85,1.36]
[0.97,1.76]
[0.80,1.15]
[0.64,1.12]
[0.75,1.05]
[0.82,1.18]
[0.71,1.04]
[0.95,1.03]
[0.92,1.10]
[0.96,1.02]
[1.02,1.09]
[0.96,1.08]

0.96
[0.91,1.03]
0.96
[0.89,1.04]
12.44***
10068
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Figure 11:
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Parental Status
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0.16***
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Marital Status
Parental Status

Sub Group Analysis: Relationship Pathways (Men)
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Weight
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Health

Health
Blood
Pressure

Sub Group Analysis: Relationship Pathways (Women)

0.19***

Childhood
Stressors
0.12***

Figure 10:
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Behavioral Mediators
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Behavioral Mediators
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Blood
Pressure

Key
Blue lines indicate unstandardized coefficients from OLS regression. Red, green, and purple lines indicate odds ratios from logistic and ordered logistic regressions.
Bolded lines indicate interaction effects are present in the combined gender model.

IV. DISCUSSION
Overall Findings
I have argued for the elaboration of the stress process and public health research arenas in
several areas such as a comprehensive measurement of stress within the public health literature
and the inclusion of physical health measures within the stress process literature. Furthermore I
argued the pathway from childhood stress to adult health might be traced through psychological
and behavioral processes. In summary, I focus on the four specific research questions and the
implications of these findings for the social stress and health literature followed by a discussion
of the implications of this research for public health as a whole.
Research Question 1
In this dissertation it has been noted that cumulative measures of childhood stressors did
a similar job of predicting adult physical health outcomes than did the individual domains, but
not a better job; this is contrary to the finding by Turner and colleagues (1995). In fact, this
dissertation found that childhood trauma is the strongest contributor to the overall effects of
cumulative stress on adult physical health measured as self-rated health and being overweight or
obese (shown in Table 6 and 7). This specific finding contradicts Turner and colleagues (1995)
finding that childhood trauma had no direct effect independent of adult stress on depressive
symptoms or major depressive disorder in adults between 18 and 55.
This difference may be accounted for by several factors; first, the Turner and colleagues
(1995) work consisted of mental health outcomes while this research focused on the physical
manifestations of stress. Secondly, the stress measures in this research were all childhood based:
childhood events, chronic strains, and traumas, whereas the stressors in the previous work
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spanned a lifetime (up until the age cutoff for the sample). Thirdly, the sample in the previous
study (Turner et al. 1995) included a wider age range of adults, including those substantially
older than the current study sample, and as a result the effects of childhood trauma specifically,
and all stressors generally, may be dependent on each of the outcomes relationship with age. For
example, depression declines as one ages while negative physical health outcomes increase as
one ages. Lastly, one of the limitations of the Add Health data is the lack of a fully
comprehensive set of stress measures and as such, a direct comparison between the measures
used in this research with those used by Turner and colleagues (1995) is not possible. A truly
comprehensive childhood stress measure would encompass more domains of stress such as
discrimination (Kessler, Mickelson, and Williams 1999), peer victimization (Finkelhor et al.
2013), and sibling aggression (Tucker et al. 2013) as well as other school and home based
stressors.
Regardless of the differences between the two studies, both confirmed that a more
comprehensive measure of stress was at least as good at predicting health outcomes as single
sources of stress alone. These differences highlight the diverse ways all stress is related to many
different health outcomes, and in order to fully capture the extent of stressors on health, stressors
from all domains should be included. For instance, if this study only examined stressful events
from childhood such as a parental divorce or death of a parent, the extent of the effects of
stressors on physical health would have been vastly underestimated.
The stress process literature has begun to acknowledge the importance of comprehensive
stress assessment and as a result the use of more inclusive stress measures is becoming more
common in stress process research (Thoits 2010). However, the public health literature exploring
the effects of childhood stress on later life health outcomes still tends to examine these
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relationships using single sources of stress (e.g. abuse), thereby potentially underestimating the
full extent of the effects of childhood stress on health (Springer et al. 2007; Lee et al. 2014;
Felitti et al. 1998; Greenfield 2010; Arnow 2004).
Research Question 2
The answer as to whether childhood stress is associated with adult stress and which of
these stressors contributes more to well-being was clearly seen in this research. While adult
stress is predicted by childhood stress, the relationship between childhood stress and adult health
is not mediated by adult stressors. Adult stress, when childhood stress is controlled, is not
significant in predicting Wave IV weight or blood pressure. The findings indicated however, that
there were direct effects of both childhood and adult stress on self-rated health. In no case did
adult stress fully or even largely mediate the relationship between childhood stress and adult
health and in only one case did adult stress partially mediate the relationship. The conclusion is
that the relationship of childhood stress and adult health endures even when proximal stressors in
adulthood are accounted for.
This is not to say that adult stress exposure is not an important component in the pathway
from childhood stress to adult health. In fact, in analyses that examined the effects of stress
(childhood and adult) on depressive symptoms and poor health behaviors, adult stressors had
significant direct relationships with both depressive symptoms and poor health behaviors (see
Table 12) and these factors in turn influenced health outcomes.
The childhood/adult stress process operated differently on the two health outcomes
examined; weight status and self-rated health. In order to understand why, it is important to
consider the processes for each separately. On the one hand, the process for self-rated health may
be the result of the subjective and time-specific nature of self-rated health measurement. Because
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self-rated health assesses the respondent’s current subjective perceptions of health, a respondent
may draw from a cumulative sense of well-being derived from the ongoing effects of both adult
stressors and stressors from childhood. For instance, it is thought that self-rated health may
reflect the recognition of bodily sensations that could arise from physiological reactions to
childhood and ongoing stress exposure (Jylhä 2009).
On the other hand, whether one is overweight or obese is neither subjective nor time
constrained. The impact of stressors on an individual’s weight is a process that likely begins
earlier in life and accumulates as one ages. Behaviors and habits of coping that include
diet/exercise are likely to be developed and solidified as one transitions from adolescence to
young adulthood, with the results becoming apparent in adulthood. Therefore, the more proximal
stressors do little to change the trajectory of the likelihood of being overweight or obese in
adulthood. It is likely that the impact of proximal stressors is dependent on the characteristics of
the outcome and the amount of time between the proximal stressors and the outcome.
Stress process theorists suggest that one possible explanation for the long-term effects of
childhood stress on adult health may be through the proliferation of stressors over the life-course
(Pearlin et al. 2005). However, questions about the importance of timing of exposure to stressors
remain (Kessler 1997; Lantz et al. 2005; Tennant 2002; Hill et al. 2010). In this case, the
research question specifically examined whether childhood stressors or early adult stressors were
a greater contributor to adult physical health outcomes and found without a doubt, that childhood
stressors had a greater impact than early adult stressors on the health outcomes measured here.
Pearlin and colleagues (2005) argued that early life traumas and later life health are
connected through stress proliferation, and this is supported by research that examined the effects
of stress proliferation on mental health (Turner and Avison 2003; Turner et al. 1995) and
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physical health (Umberson et al. 2014). Nevertheless, in this sample, childhood stress endures as
a powerful predictor of adult health even when adult stress is controlled.
Research Question 3
The findings regarding whether depressive symptoms and/or poor health behaviors
mediate the relationship between childhood and adult stressors and adult health were relatively
definitive. The relationships between childhood stress and both adult self-rated health and weight
status were, for the most part, not mediated by depressive symptoms or poor health behaviors.
However, two pathways were partially mediated; the relationship between childhood stress and
adult self-rated health was somewhat attenuated by early adult depressive symptoms and the
relationship between childhood stress and weight status was intensified somewhat by early adult
substance use.
The finding that only depressive symptoms partially attenuated the relationship between
childhood stress exposure and adult self-rated health suggests the possibility that the presence of
depressive symptoms may bias a person’s self-rated health (Jylhä 2000) even though at this
developmental stage in the life course, research has found only a weak correlation between
depressive symptoms and self-rated health (Schnittker 2005). Despite concerns of bias and
consistent with age specific findings, this study found only minimal mediating effects of
depressive symptoms on the relationship between childhood stress and self-rated health.
The stress—weight relationship is more challenging to interpret than the one seen for
self-rated health. While only substance use was significantly related to weight status, this
relationship was negative and resulted in a slight increase in the probability of being overweight
or obese when the effects of childhood and adult stress were controlled. In other words, the
effects of stress on adult weight status were more pronounced when early adult substance use is
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accounted for. This finding seemed counterintuitive at first, but after deeper consideration, it may
fit with our understanding of the interplay between substance use and weight, either through
biological processes or through differential coping mechanisms. That is substance use can
suppress appetite or act as a substitute for overeating, leading to a lower BMI among substance
users (Chiolero et al. 2008; Kleiner et al. 2004).
Additionally, weight status in this research was determined through height and weight
measurements. It is possible that weight status measured differently, either through waist
circumference or percent body fat may have different implications for men and women. For
example, individuals with significant muscle mass may appear on this classification schema as
overweight or obese, when in fact they are not; and this may more often occur among men than
among women. Future research should examine these relationships using multiple measures of
weight status to better understand how relationships between stress and weight status may
operate differently across gender.
Although only two partially mediated relationships were found, there were many direct
relationships between these intermediate factors and later adult health outcomes that warrant
discussion. In addition to the direct relationships between stressors and self-rated health, there
were independent relationships between both depressive symptoms and poor diet/exercise and
self-rated health. This highlights that, in some cases, the effects of stress do not stop at the
psychological and behavioral effects traditionally seen as outcomes to stress exposure, but in fact
those same outcomes go on to have their own direct effects on adult health later in life.
The enduring effects of childhood stressors on adult health are hypothesized to be the
result of physiological, psychological and behavioral processes that arise out of serious stress
exposure at developmentally vulnerable times. The relative lack of mediation is consistent with
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other research examining mental health and poor health behaviors as mediators (Min et al. 2013;
Chartier et al. 2009) that find at best a partially mediated relationship. In this case, the
comprehensive stress measures, the temporal ordering and nationally representative sample did
little to improve the understanding of the pathway between childhood stress and adult health.
Therefore, it is possible that the remaining hypothesized pathway (physiological), not tested
here, may be able to better illuminate how stress in childhood translates into poor health
outcomes in adulthood.
In fact, this dissertation adds to the mounting evidence that the most likely pathway
between childhood stress and adult health lies at the intersection of neurobiological systems and
social locations. The ecobiodevelopmental (EBD) framework integrates how the social and
physical environment is associated with both physiological adaptations and health and
development over the life-course (Shonkoff and Garner 2012). Research in neuroscience and
biology have generated promising findings from human and animal studies that contribute to the
increasing evidence that the pathway between childhood stress and adult health is through
physiological processes. Some findings suggest that exposure to toxic stress early in life resulted
in later stress reactivity (Shonkoff and Garner 2012), disruption of neuroendocrine and immune
function (Ferraro and Shippee 2009), a structural alteration of the hypothalamic-pituitaryadrenocortical axis (HPA) (Kaufman and Charney 2001) and a diminished HPA Axis response
(suppression of cortisol) (Carpenter et al. 2007). The multiple assaults on the physiological
system resulting from exposure to toxic or ongoing stress produce “a chronic ‘wear and tear’
effect on multiple organ systems, including the brain.” (Shonkoff and Garner 2012:e235). This
wear and tear is often measured as telomere length and allostasis and allostatic load resulting in

101

hyper-arousal and sensitization resulting in structural changes to the hippocampus region of the
brain affecting stress hormone production and reception (Kendall-Tackett 2000).
In addition to testing physiological pathways, other factors inherent in the stress process
(not measured in this study), should not be overlooked in future research examining the lingering
effect of childhood stress throughout the life course. For example, in addition to the behavioral
and psychological coping mechanisms studied here, other coping strategies or coping resources
may attenuate the effects of childhood stress on adult health. These may include measures of
specific coping strategies (Howerton and Van Gundy 2009), personal resources such as mastery
and self-esteem (Thoits 2010), and social supports such as family or community supports
throughout the life course (McLeod 1991). In addition to understanding whether the presence of
these strategies and resources buffers the effects of childhood stress on adult health, just as
important is an understanding of the timing; that is, do these strategies and resources need to be
in place at the time of stress exposure or can they still buffer later life outcomes if they are
developed somewhere along the trajectory between childhood stress and adult health (George
2013).
While the goal of this dissertation was to evaluate possible mediators using a cumulative
measure of stress, future research might also benefit from examining whether specific stressors
are more or less likely to be associated with specific outcomes. It seems possible that this process
may be gendered; since males and females differ in the likelihood of experiencing certain types
of stressors and in the coping mechanisms used to respond to those stressors, we may see
different mediating linkages between stress and health outcomes. For example, sexual assault
which is more common for girls may impact adult health through poor diet/exercise while being
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a victim of or witnessing violent acts (more common for boys) may impact adult health through
substance use.
Many of these mediating possibilities are themselves dependent on the trajectory through
the life course. That is, someone with a difficult childhood who had a successful pathway into
adulthood is likely to develop different coping skills and resources than someone whose difficult
childhood led to a difficult adulthood. These additional mediating pathways and trajectories were
out of the scope of this research, but are likely to be important contributors to the childhood
stress--adult health pathway.
The possible pathways that link childhood stress exposure to adult health are situated
among a variety of fields. Therefore, the need for multidisciplinary research among scientists in
fields such as sociology, psychology, public health, epigenetics, neuroscience and molecular
biology is needed to fully understand the long-term effects of toxic stress exposure in childhood.
Research Question 4
The question asking whether gender moderates any of the relationships in the model
extending from childhood stress to adult health is conclusively answered. Childhood stress
interacts with gender in its effect on adult stress, childhood stress and adult stress interact with
gender in their effects on the hypothesized mediators: depressive symptoms and substance use,
while only childhood stress interacts with gender in its effects on poor diet/exercise. And lastly,
childhood stress and adult stress interact with gender in their effects on adult weight status while
only childhood stress interacts with gender in its effect on self-rated health. Specifically, the
effects of childhood and adult stress on depressive symptoms, poor diet/exercise, self-rated
health and adult weight status were greater for women and the effects of childhood and adult
stress on substance use were greater for men.
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An important component of the stress process model is explaining group differences in
health outcomes by either greater exposure to stressors or a greater vulnerability to the physical
and mental health manifestations of stress. In this dissertation, I found that when stressors were
combined into a cumulative measure, no gender differences were evident. However, it is worth
noting that men and women were exposed to different types of stressors; men were more likely
to experience trauma while women were more likely to experience stressful life events in
childhood (Table 4). Additionally, the effects of stress proliferation were greater for men than
they were for women (Table 15, Figure 1). This moderating effect of gender on the relationship
between childhood stress exposure and adult stress exposure may partly be the result of
variations in the ways specific types of stressors proliferate. For example, men were more likely
to experience trauma in the form of witnessing or being victim to violent acts during childhood,
and this in turn was strongly related to experiencing violent acts in adulthood (analysis not
shown).
This dissertation found no evidence for the exposure hypothesis. That is, the differences
in outcomes (depression, substance use, self-rated health and weight status) are not due to
differences in exposure to a cumulative measure of stress. This finding reiterates the importance
of including comprehensive measures of stress exposure to minimize the gender bias in specific
types of stress exposure.
However, evidence for the vulnerability hypothesis was found. When the stress exposure
measures were combined into the cumulative childhood stress measure and all types of
childhood stress were considered equal, men were more vulnerable to substance use (Figure 4)
while women were more vulnerable to depressive symptoms (Figure 3).
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On the one hand, some stress theorists posit the reason men and women have differing
rates of substance use disorders and depressive symptoms is because men and women differ in
their vulnerability to those disorders (Turner et al. 1995; Turner and Gil 2002; Kessler et al.
2005). Turner and colleagues (1995) used a comprehensive measure of stressors to test the
exposure versus vulnerability hypotheses, and found that not only are women exposed to more
stressful life events and chronic strains but also they are more vulnerable to depression than men.
While Turner and Gil (2002) found that young men and women differed in the types of disorders
they had but when combined into an overall measure, the gender difference disappeared,
therefore countering the vulnerability hypothesis.
On the other hand, a fundamental cause perspective (Link and Phelan 1995), argues that
gender itself is a fundamental cause of disease. By its very presence, gender allows access to or
restrictions on resources or coping strategies through gendered socialization. At its core, being a
woman or a man puts each at risk for different sets of risks, and the reduction or elimination of
those “risks” (e.g. gender specific childhood stress exposure) would result in improving adult
health. Addressing differential access to socially accepted resources and coping strategies is
equally important. Women and men learn to access resources and coping strategies differently
and, as a result, are vulnerable to different outcomes.
The finding that gender moderates many of the pathways in the stress process was
expected, while the finding that gender does not moderate the intermediate pathways between the
hypothesized mediators (depressive symptoms, substance use, and poor diet/exercise) and later
life health was unanticipated. These two findings together are useful in better understanding the
gendered pathways from childhood stress to adult health.
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When looking specifically at men (Figure 10), the outcomes experienced most by men
(substance use) did not have significant relationships to any additional health outcomes, while
outcomes experienced least by men (depressive symptoms and poor diet/exercise) were the only
two intermediate outcomes that had significant relationships with later health. However, the
opposite is true for women (Figure 11); the outcomes experienced most by women (depressive
symptoms and poor diet/exercise) both had significant relationships with later heath.
Essentially, the gender differences occur in how stress manifests into mental and/or physical
health outcomes but not in the continuation of the process; in other words there is a gender
difference between stressors and depressive symptoms, but there is no gender difference in how
depressive symptoms in turn are associated with self-rated health. As such, the impact of
childhood and adult stressors on later life mental and physical health only differs by gender in its
direct effects on an outcome (in this study: depressive symptoms, substance use, self-rated health
and weight status), but there is no difference between men and women in the effects of
intermediate outcomes on later health.
Although it is well established in the literature that differential coping strategies used by
men and women are crucial for understanding gender disparities in depression or depressive
symptoms and substance use (Aneshensel et al. 1991; Nolen-Hoeksema 2001; Rosenfield and
Mouzon 2013; Howerton and Van Gundy 2009), what this study adds is when the model is
extended beyond psychological and behavioral outcomes, the later health effects of depressive
symptoms, substance use and poor diet/exercise do not differ by gender. As a result, differing
coping mechanisms of men and women have the potential to translate into further differential
health declines. Because men and women differ in their responses to stress, and because only
some of those stress responses translate into later adult health, the result is women experience
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poorer adult health than men when measured as self-rated health and weight status. Any attempt
to reduce the gendered effects of stress on coping mechanisms (behavioral and psychological)
may have subsequent effects on later adult health. Therefore, it is possible that gender
differences in adult health may partly be the result of gendered coping mechanisms earlier in life.
An Elaborated Stress Process Model
Overall, childhood stress is significantly related to most predictor and outcome variables.
Table 21 summarizes the results of all regression analyses performed in this dissertation and a
few noted post hoc analyses. It is clear that childhood stressors have a significant and prolonged
effect on adult stressful experiences, mental health, health behaviors, and physical health
operationalized as self-rated health and weight status. Not only is there clear evidence of
childhood stress being related to health, but what this stress—health relationship looks like is
contingent on whether you are a man or woman.
The intent of this research was not only to answer the four specific questions discussed
above, but also to demonstrate the need for an elaborated stress process model that extends
beyond the psychological and behavioral impacts of stressors. It was hypothesized that this
elaboration would occur through a mediating process; that stress would exert itself on physical
health outcomes through the presence of intermediate psychological and behavioral mechanisms.
As discussed above, this mediation was minimal; instead and importantly, each of these
intermediate outcomes (depressive symptoms, substance use, poor diet/exercise) had
independent direct effects on later physical health.
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Predictors

Table 21: Overall Effects

Childhood Stress
CstressxFemale
Adult Stress
AStressxFemale

W3 PY
AStress

W3
Dep

+
-

+
+
+b
+

Dependent Variables
W3
W3
W3
W3
Sub. Diet/ SRH BMI
Use Exer.
Stress
+
NS
+c
+c
c
NS
+
NSc
+
+
NSc
+c
c
+
+
+c
Indirect / Direct

WIII Dep
WIII Substance
WIII Diet/Exercise

W4
SRH

W4
BMI

W4
BP

+
+
+
NS

+
+
NS
NS

NS
NS
NS
NS

+b
NS
+a

NS
-b
NS

NSc
+c
NSc

Accumulated Effects
WIII SRH
WIII BMI
a
Presence of direct effect, but no mediating effect.
b
Partial mediating effect.
c
Analysis was run but not shown.

+c
+c

While hypertension had not played a predominate role in this research due to the lack of a
significant association between stressors and adult hypertension, the findings that intermediate
outcomes had direct effects on adult health led me to further examine other possible predictors of
hypertension. Therefore, several post hoc analyses were run regressing hypertension on
intermediate outcomes in an attempt to better understand the process by which childhood stress
translates into adult health, and some significant findings emerged (summarized results can be
found in Table 21 noted with a “c”, analyses not shown).
Although childhood and adult stress did not have any bivariate or multivariate
relationship with hypertension, many of the other stress outcomes examined were associated
with hypertension. In analysis not shown, when adult hypertension was regressed on
intermediate outcomes of childhood and adult stress (depressive symptoms, substance use, poor
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diet/exercise, Wave III self-rated health, and Wave III weight status), all of them with the
exception of depressive symptoms and poor diet/exercise were positively and significantly
related to increased odds of hypertension. So although there was no direct effect of childhood
stressors on hypertension at this point in the life course, there were significant relationships
between childhood stress and precursors that later in life will likely influence hypertension.
Essentially, what is seen in this young sample is a glimpse into the early part of the process that
involves the enduring nature of childhood stress.
The findings from this study answered some questions but at the same time created more.
This study did not set out to test accumulated outcomes of stress; however, future research
should examine how primary outcomes to stress translate into later outcomes that further erode
health and well-being. Preliminary findings of this process are evident in the way that behavioral
and physical outcomes of stressors act as predictors of hypertension. For example, although
childhood and adult stress were not associated with hypertension in this sample, stress exposure
was associated with substance use, self-rated health, and weight status, which in turn were all
directly related to hypertension. This process suggests that just as stress accumulates and
proliferates over time, so too might the effects of stress accumulate and proliferate across the life
course. That is, just like an initial stressor leads to secondary stress, an initial health outcome
leads to a secondary health outcome.
Using a life course perspective and examining the stress process over time this study
shows that the effects of stress are not static and that long after the original occurrence of the
stressor the mental, behavioral and physical effects continue to erode well-being. The sample
used here was constrained by a maximum age of 32, and therefore the outcomes examined were
specifically chosen because they are risk factors for later life morbidity such as coronary heart
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disease: the leading cause of death in this country for both men and women (CDC,
http://www.cdc.gov/heartdisease/facts.htm, 2015).
Therefore, as the Add Health study continues to follow these one-time adolescents into
adulthood, future research should explore the effects of childhood stress on physical health
across the life course as well as any accumulation of outcomes further into adulthood at a time
when diseases such as coronary heart disease and diabetes (among others) will be more common.
Additionally, future research should examine these elaborated models with the inclusion of
additional coping strategies, personal resources, and measures of support to better illuminate the
ways gender operates in reactions to stress exposure. Lastly, future research needs to investigate
the possible mediating pathways between childhood stressors and adult health in the form of
physiological processes measuring inflammation and cellular level wear and tear.
While this study encountered some limitations, such as the need to rely on a less than
fully comprehensive measure of stress, as suggested by Turner and colleagues (1995), the
benefits of using a nationally representative sample that follows adolescents throughout their
transition to adulthood far outweigh the limitations. At a minimum, this study has highlighted the
enduring nature of childhood stressors, with trauma being particularly impactful. Additionally, it
has found multiple independent effects of childhood stress on adult health and these pathways
differ for men and women.
Considering the findings and limitations discussed above some broader policy and health
implications can be suggested. Implications span four domains – interventions in childhood,
screening in young adulthood, early treatment intervention in adulthood, and greater
collaboration among researchers.
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First, as has been suggested by a multitude of public health officials, the need to
ameliorate childhood abuse and neglect is of paramount importance for the protection of children
during childhood, but also to alter a possible lifetime of accumulated stress and mental and
physical conditions that deteriorate well-being. For those cases that still occur, this study
reiterates the importance of best practices which include screening for adolescents during the
primary schooling years both by educators and medical practitioners to identify not only cases of
child abuse and neglect, but also other chronic and/or eventful stressful experiences such as
strains related to socio-economic status, death of a family member or divorce. The combinations
of stressors that go beyond child abuse and neglect have the potential to impact later
psychological and behavioral coping mechanisms, and if gone untreated, to manifest as health
conditions that are risk factors for later morbidity.
Interventions such as this have been suggested and disseminated among specific groups
of interest. For instance Shonkoff and Garner (2011) in collaboration with the committee on
psychosocial aspects of child and family health, suggest “the implications of [the
ecobiodeveopmental] framework for the practice of medicine, in general, and pediatrics,
specifically, are potentially transformational” (e232). Identifying and intervening in childhood
could result in substantial declines in later life morbidity and as such strengthen the economic
condition for all of society (see Shonkoff and Garner 2011).
Secondly, the findings from this study confirm current best practices in the mental health
field, but suggest that physical health practitioners may need to examine childhood stressors
when treating and understanding current health behaviors such as substance use and poor
diet/exercise as well as for understanding and evaluating risk for chronic conditions. With such
robust findings from the ACEs study about the relationships between adverse childhood
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experiences and poor health behaviors as well as health conditions, one recommendation of a
lead ACEs study researcher, Dr. Vincent Felitti, is that the 10 question ACE questionnaire be
used as a screener by primary care physicians to help identify those at risk as (reported by
Starecheski 2015).
In addition to screening individuals for ACEs, understanding a person’s childhood
experiences and how they relate to risky health behaviors may be helpful in the treatment and
recovery of depressive symptoms, substance use and other poor health behaviors. However, to
date, little research has examined how the knowledge of a person’s ACEs score is effective in
treating the effects already in place. In other words, a lot of research has examined how stressful
childhoods put people at risk for certain conditions and behaviors, but little research has
addressed how acknowledging childhood stressful experiences is helpful in alleviating the
effects.
Lastly, practitioners should be prepared to screen men as well as women for depressive
symptoms, since depression is related to fair/poor self-rated health equally for men and women
later in life. While men are significantly less likely than women to manifest stress into
depressive symptoms, a significant relationship exists nonetheless between childhood stress and
depression for men.
The effects of childhood stressors on the exposure to stressors in adulthood differed by
gender; men were more likely to be exposed to stressors in adulthood as the number of childhood
stressors increase. Therefore, intervention approaches may be necessary in employment,
educational and medical arenas that address differential coping mechanisms used more
commonly by men and women to help minimize additional stress exposure. The transitional
period from childhood to adulthood is a challenging period in the life course to introduce
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interventions. While some young adults will attend college and therefore remain part of an
institutional setting, many move on to the workforce where there are fewer avenues for
consistent intervention to occur. In colleges, attempts to alleviate many of the stressors young
adults are likely to encounter are easier to implement such as measures to ameliorate partner
violence, sexual assault and violent crime as well as opportunities to offer counsel on matters
such as sexually transmitted diseases and provide stable housing. Therefore, for those outside of
the educational institutions, these efforts need to be coordinated among employers, medical
professionals, and community outreach organizations to offer similar supports in housing,
medical care and mental health information and counseling.
In summary, stressors in childhood proliferate and endure even when controlling for
other strong predictors of health such as race, gender and socioeconomic conditions. These
stressors impact adult health and early adult risk factors for later health directly and differentially
by gender. Therefore, based on the findings in this study, a multi-pronged approach is needed at
multiple points in the life course as well as in multiple social arenas such as medical,
educational, and community services. This approach requires interdisciplinary work amongst
policy makers, social scientists, biological scientists, and the medical and behavioral health care
professions to (1) ameliorate child neglect and abuse due to its enduring and impactful nature, (2)
provide screening for risk factors as they too lead to further health declines, and (3) develop
treatment interventions specific to the needs of men and women during the transition to
adulthood, specifically around coping strategies.
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